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DIGITAL OSCILLOSCOPE COR5501 U, 5561 U 

READOUT OSCILLOSCOPE COR5500U, 5560U 

OPERATION MANUAL Changes 

( The following sentence is changed in Chapter 2, Chapter 3 and Chapter 7. 
Please correct the manual and use it. 

1 . "Chapter 2. PRECAUTIONS" Page 2-1 , 2-2 

"2.1 Receving Inspection" Page 2-1 (Row 9, 10) ^ 

COR5501U, COR5500U ; Model PI OO-SCE^. 2 

4 ^ 

COR5561U, COR5560U : Model P060-6CE 2 

"(2, Checking the and ratings o, Icse- Page 2-2 ,Row , 3, ^ 

Take out fuse and check that it is a slow-blow fuse of 250V AC, 2A (T), 



) 



2. "Chapter 3. PRECAUTIONS" Page 3-3 





3. "Chapter 7. SPECIFICATIONS" Page 7-11,7-12 and 7-14 

"AC Line Power Requirement" Page 7-1 1 





AiiowaDie line rrequency range : 




Power consumption 


COR5501U, COR556IU: 62W (90 VA) maximum 
COR5500U, COR5560U; SOW (77VA) maximum 





"Environment" Page 7-12 (Added) 



Item 


Specification 


Remarks 


Safety 


Complied with the following standards 
European Community Requirements (73/23/EEC) 


*1 



* 1 : CE markings are put only on the product sold in Europe. 



"Accessories" Page 7-14 
AC power cable 
AC power fuse 



XI (shown in page ii T ^ 

X 2 Tow fuse (one for replacement spare) are put in the holder cap. (99-00-0026) 



Probe 



COR5500U, COR5501U: 
COR5560U, COR5561U: 



4 ^ 

Mo6e\Pi00-8CE(l0:l) X2 
(89-03-0421) ^ 

Model P060-6CE (10: I/I: I ) X2 
(89-03-0411) 
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ROM Version Number 

This manual is applicable to the oscilloscope 
which has the following version of the ROM 
(read only memory): 

1.10 or later 

When making any inquiries on your instrument, 
please mention the ROM version number and the 
product number of your instrument. 

The product number is indicated on a sticker on 
the rear panel of your instrument. 

To find the ROM version, please refer to Section 
2.4 “Checking the Oscilloscope Operation” under 
Chapter 2 “PRECAUTIONS.” 
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AC Power Cable 



One of the following three types of cables will accompany your osilloscope. 

1. ForU.S.A. Part No. 85-10-0170 

2. For European countries Part No. 85-10-0141 

3. For Australia Part No. 85-10-0290 

When replacing the AC plug of the AC power cable, be sure to rq>lace it with a plug of the correct 
type and ratings, and to connect correctly the GND, NEUTRAL and LIVE wires which arc color- 
coded as shown in Hgure 1. 



Blue (NEUTRAL) 




White (NEUTRAL) 




Figme 1 
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Indications for Cautions and Warnings 



For the tnaYitnum safety of the persons who may use the instrument, COR5500U series oscilloscopes 
have been designed and manufactured for full safety features and they are shipped after stringent 
inspections. And yet, it is unavoidable to request the persons to use the instrument to handle it 
carefully, in order to avoid damage to the instruments and hazards to the persons. 

T his manual gives notes and warnings which the persons using the instrument must take heed of 
and observe. The types of such notes and warnings are as follows. 

{NOTE^ 

Means a matter that calls for special attention for correct and efficient use of the instru- 
ment. 

C WARNINGS ) 

Means a matter which might lead to damage of the oscilloscope itself or other instru- 
ments. 

The following symbols may be posted on the oscilloscope as well as indicated in this manual. 
f “DANGER! HIGH VOLTAGE” 

This symbol means that the item can be charged up to a hazardous high voltage and must 
not be touched with bare hands. 

A “Refer to the Correspnding Section” 

This symbol means that relative matters at other location of the manual should be referred 
to. 



CAUTION 

Means a matter which can lead to electric shock hazards to the person who is operating the 
instrument or to damage of the instrument itself or other instruments. 

(J) USE A 3-PIN PLUG 

For the plug of the AC input power cable, be sure to use a 3-pin type (one of the pins is 
used for safety grounding). 
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Cautions and Warnings for This Instrument 



AC Line Voltage 

Be sure to operate the oscilloscope on an AC line voltage within its correct range. 

AC Power Cable 

Be sure to use an AC power cable of the correct type. 

AC Power Fuse 

Be sure to use a power fuse of the correct ratings. 

Do not remove the covers. 

This oscilloscope has hazardous high voltages internally. 

Do not remove the covers of the oscilloscope lest you should expose yourself to such high 
voltages. The covers should be removed only by qualified experts. 
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GENERAL 



Chapter 1. GENERAL 

1.1 Model Types 

Kikusui COR5500U series Oscilloscopes are available in eight models, with different combinations 
of frequency bandwidths and a digital storage function to best suit your applications. The eight 

modes are: 



COR5501U: lOOMHz oscilloscope, with 20MS/s digital storage 
COR5500U: lOOMHz oscilloscope 

COR5561U: 60MHz oscilloscope, with 20MS/s digital storage 
COR5560U: 60MHz oscilloscope 

COR5541U: 40MHz oscilloscope, with 20MS/s digital storage 
COR5540U: 40MHz oscilloscope 

COR5521U: 20MHz oscilloscope, with 20MS/s digital storage 
COR5520U: 20MHz oscilloscope 

This manual is applicable to Models COR5501U, COR5500U, COR5561U, and COR5560U 
oscilloscopes. 

1.2 Features 

(1) Easy to operate 

You can easily use major functions of the oscilloscope which employs a direct knob control 
system. 

(2) Compact and light 

COR5500U series is very compact and light for its sophisticated functions and reliable 
performance. This has become feasible through dexterous use of flush-mount components. 

(3) CRT readout 

The CRT readout displays various items of information on the CRT screen, providing you with 
a powerful means for rapid but accurate measurements. 

(4) Comment display 

You can display comments by using this feature. If your oscilloscope has the digital storage 
function and operates with GPIB, the comment text you have written can be output to an 
HP-GL plotter via GPIB. 

(5) Alternate magnified sweeps 

This feature allows you to magnify readily any portion of the waveform you want to observe 
more closely. The timebase can be magnified by 5, 10, or 50 times. The Alternate Magnified 
Sweep mode, which runs a main sweep and a magnified sweep alternately, is also available. 
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GENERAL 



(6) Sampling rate up to 20MS/s 

The maximum sampling rate is 20MS/s. Each channel has an 8bit A/D converter, allowing you 
to store the single-shot data from both channels simultaneously. In Single Trigger Mode, you 
can capture frequency components up to 5.7MHz (when Curve Inteipolation is used). 

(7) 4k words/channel memory capacity 

Each channel has a 4k word memory, and resolution of 4(X) points per one division 
horizontally. The digitally stored and reproduced waveforms closely resemble the original 
analog ones. 

COR5500U series has two 4k-word Saving Menwry units. The memory units are internally 
backed up so that the data is not destroyed even if the power is turned off. The data is 
maintained for a longer period. 

(8) Repetitive mode 

The COR5501U can store repetitive signals up to l(X)MHz and, COR5561U can store up to 
60MHz in Random Sampling mode. 

(9) Printing screen data for HP-GL plotter 

If an optional GPIB Interface (IFOl-COR) is attached to your oscilloscope, waveforms and all 
readouts can be directly output to a GPIB plotter if it accepts HP-GL commands. 
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PRECAUTIONS 



Chapter 2. PRECAUTIONS 
2.1 Receiving Inspection 

Prior to the shipment from our factory, the oscilloscope has been subjected to electrical and 
mechanical testing and guaranty of satisfactory quality and performance. Nevertheless, you are 
kindly requested to make a receiving inspection to see if the oscilloscope has any in-transit damage. 
If you find any, inform the transportation company of such damages without delay. 




Power cable 





Operation Manual 



Power fuses 

(installed in fuse holder) 



Figure 2-1. Accessories 



Power cable 1 

Probes 2 

P100-8CE (COR5501U, COR5500U) 2 

P060-6CE (COR5561U, COR5560U) 2 

Operation manual 1 

Power fuses 2 



(Two fuses, one of these is for replacement spare, are put in the fuse holder cap.) 
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2.2 General Precautions 

This section describes electrical and mechanical precautions fw safe and correct use of the 
oscilloscope. Be sure to read this section before start using the oscilloscope. 

(1) Checking the AC line voltage and frequency 

Operate the oscilloscope on its rated AC input voltage of 100 through 240V, frequency 50 
through 400 Hz, although it is permissible to operate the oscilloscope on an AC line voltage 
of 90 - 250V, frequency 45 - 440 Hz. 

(2) Checking the type and ratings of fuse 

Before connecting the power cable to the AC inlet of the oscilloscope, check the type and 
ratings of the power fuse. The fuse holder of the oscilloscope is structured integrally with the 
AC inlet. The fuse holder cap can be detached by using a screwdriver or a pointed tool as shown 
below. Two fuses (on of which is for replacement spare) are put in the cap. 




Figure 2-2. Fuse replacement 



Take out the fuse and check that it is a slow-blow fuse of 250V AC, 2A (T). Return the fuse 
and cap to the original positions by following the take out procedure in the reverse order. Fully 
insert the cap until it clicks. 



When you replace the fuse with new one, make sure to use a correct one. The spare fuse is put 
in the fuse holder cap. When the fuse has also used up, you may use a new one available on 
the market, but be sure that it is the correct type and ratings. 



( WARNINGS) 



Never use a wrong or incorrect fuse. Never short-circuit the fuse 
holder terminals instead of the fuse. These operations might result in 
serious damage and hazards. 
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(3) Checking the power cable 

Be sure to use the power cable which is supplied as an accessory of the oscilloscope. The power 
cable has a 3-core wire and a 3-pin plug, and one of the three pins is used for safety grounding. 
Be sure to connect the plug to a 3-pin receptacle — one of the three pins being for safety 

grounding. 

(4) Environments 

Avoid to use the oscilloscope in environments as mentioned below. 

(a) High temperature 

Do not expose the oscilloscope to 
direct sunlight or other source of 
heat (The ambient temperature range 
for the guaranteed performance is 1 0 
to 40°C or 50 to 104°F). 



(b) High humidity 

Do not use the oscilloscope in high 
humidity. (The humidity range for 
the guaranteed performance is up to 
75% RH.) 



(c) Electric or magnetic field 

Do not use the oscilloscope in strong 
electric or magnetic field, lest the 
displayed images should be distorted, 
or otherwise adversely affected. 

When unscreened cables, or 
Oscilloscope Probes, are used on the 
input of this product, the display may 
indicate the presence of an RF 
electromagnetic field if its frequency 
is within the bandwidth of the oscilloscope. To minimize this effect it is recommended 
that screened cables, possibly double screened, are used to connect the signal to the 
oscilloscope. With suitable screening the RF pick up may be reduced to typically 4 
divisions p-p at lOmV/div when in a field strength of 3V/m. The deflection depends on 
the sensitivity setting and the field strength, and may be reduced by moving the 
oscilloscope away from the source of the interfering field. 
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(d) Unstable position 

Do not put the oscilloscope on a 
swaying bench or in other unstable 
position. 



(e) Flammable atmosphere 

Do not use the oscilloscope in flam- 
mable or explosive atmosphere, to 
prevent fire and explosion hazards. 



(f) Blocked ventilation holes 

Do not block the ventilation holes of 
the rear, side, and bottom panels. 
Provide an ample space behind the 
rear panel, which the air-cooling fan 
is installed on. 




(5) Preserving the CRT 
CRT intensity 

In order to prevent permanent dam- 
age to the CRT phosphor, do not 
make the CRT trace excessively 
bright or leave the beam spot station- 
ary for an unreasonably long time. 
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2.3 How to Use the Handle/Stand 

The oscilloscope has a carrying handle, which can be used also as a scope-stand (a pillow, that is) 
to tilt the oscilloscope to a good viewing angle. 



(1) To use the handle/stand 






To move the handle to the usable position, be sure 
to put the oscilloscope in the vCTtical position with 
the handle positioned to your side as illustrated in 
the left. 



(a) As a carrying handle 

Pulling the roots of handle outside, move the 
handle toward you until die roots reach the 
center positions. 



When the roots have reached the center, turn 
the handle toward the ftont panel. Be sure to 
turn it to the vertical position where it is 
locked. 



(b) As a scope-stand 

Pulling the roots of handle outside, move the 
handle toward you until the roots are locked. 
When the handle is in this position, it SCTves as 
a scope-stand to keep the oscilloscope in a 
tilted angle for a better viewing angle. 

{Caution'^ Be sure that the handle is in the 
locked position. Otherwise, the han- 
dle might retract abruptly— letting 
the oscilloscope drop causing dam- 
age to the instrument or hurting you. 
Make it double sure to place the han- 
dle in the locked position. 



Figure 2-3. To use the Handle 
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(2) To retract the handle/stand 




(a) To retract the handle from the carrying- 
handle position, proceed as follows: 

Put the oscilloscope in the vertical position as 
illustrated in the left. 





Turn down the handle to your side as illus- 
trated. 



Pulling the roots of handle outside, push the 
handle in until the roots reach the locked 
positions. 





Figure 2-4. To retract the Handle 



(b) To retract the handle from the scope-stand 
position, proceed as follows: 

Put the oscilloscope in the vertical position as 
illustrated in the left. 



Pulling the roots of handle outside, push the 
handle in until the roots reach the innermost 
locked positions. 
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2.4 Checking the Oscilloscope Operation 

Check the operation of the oscilloscope as explained in this section. The oscilloscope will 
automatically diagnose itself as you turn the power switch on. 




T 



j Turn the power switch on. 

i — — ■ 

T 

j The green indicator LED on the power switch will light up. 

T 

The readouts and traces will appear on the CRT screen. 



Indicates if Storage Mode is active. 
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Figure 2-5. The Initial Setup Screen 



After a minute, turn the power switch off once. 



▼ 
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PRECAUTIONS 



Wait for several seconds and turn the power on again 



You will see the following screen for about 2 seconds if the 
diagnostic results are passed. 
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Figure 2-6. The Diagnosis Screen (results passed) 



Diagnosis complete 



If a diagnostic result is failed, a screen as shown in Figure 2-7 will appear. For trials to confirm the 
situation, turn the power switch on and off a few times — ^allowing several seconds each time before 
turning the power switch on. If such a situation still persists, this fact means that the oscilloscope 
has a double — ^the ROM or RAM of the oscilloscope might be failed. Stop using the oscilloscope 
and order your Kikusui agent for repair. 
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Figure 2-7. The Diagnostic Screen (results failed) 
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PREPARATION FOR MEASUREMENT 



3„ PREPARAFION FOR iWEASUREMENT 



This section covers a simple preparative procedure to do first before using oscilloscope in order to 
measure waveframs or signals more efficiently and accurately. For the prq>arative procedure, 
proceed as follows: 

{Caution^ Be sure TO read Chapter 2 “PRECAUTIONS” and do the following: 

1. Checking the AC line voltage and frequency, 

2. Checking the type and ratings of the fuse, and 

3. Checking the oscilloscope, operation. 



(1) Initial Setup 

The initial setup when die oscilloscope is shipped from manufacturer is as shown in Table 3- 1 . 
If you use this oscilloscope first time, you had betto’ to set it as shown in Table 3-1 (however, 
you may set the VOLTS/DIV @ and TIME/DIV to any positions). 



Table 3-1. The Initial Setup 



Item 


No. 


Position 


POWER 


® 


Turned off 


INTEN 


(D 


Center (click) position 


RINTEN 




Center (click) position 


FOCUS 


0 


Center (click) position 


ILLUM 


0 


Center (click) position 


VERT MODE 




DUAL 


POSITION 


© 


Approx. 12 o’clock position 


VERT. VARIABLE 


® 


CAL’D (fully clockwise) 


acxdc 


0 


X(GND) 


SOURCE 


© 


VERT 


CPLG 


© 


AC 


SLOPE 

1 


1 © 


+ 


LEVEL 


© 


LEVEL AUTO (fully counterclockwise) 


HOLDOFF 


© 


Minimum (fully counterclockwise) 


TRIG MODE 


© 


AUTO 


HORIZ. VARIABLE 




CAL’D (fully clockwise) 


COARSE 


\ © 


Approx. 12 o’clock position 


FINE 


© 


Approx. 12 o’clock position 


MAG switch 


© 


xl 


X-Y 


© 


OFF 


ALT 


© 


OFF 


STRG/REAL 


© 


REAL (COR5501U and COR5561U only) 
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I After ycm set the oscilloscope in above settq), connect the 
j power cable to an AC outlet 

T 

Turn the power switch on. 

^ ▼ ; 

Check the power LED lights up. 

^ ▼ 

You will see the readouts and traces on die CRT screen after 
about 20 seconds. 

^ ▼ 

! Adjust the INTEN, R INTEN, and FOCUS knobs so that the 

I images become sharp and clear. 
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Figure 3-1. The Initial Setup Screen 



If no images appear on the CRT screen even after one 
minute or more has elapsed, repeat the procedure all over 
again. 
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PREPARATION FOR MEASUREMENT 



(2) Trace Rotation 

Check the traces are placed in parallel with the horizontal graticule. (This check may be done 
with either CHI or CH2 trace.) 




CNOTE^ The parallelism between the traces and the horizontal graticule is disturbed by the 
terrestrial magnetism. Whenever the position of the oscilloscope is changed, 
check the parallelism and correct it as required. 

(3) Probe Phase Compensation 

If you use a probe, you should adjust your probe for phase compensation before using it for 
measurement. 




Figure 3-3. Probe 
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PREPARATION FOR MEASUREMENT 



Connect the probe to the CHI or CH2 input terminal. 

▼ 

Set the deflection factor (VOLTS/DFV) to lOmV/DIV and 
coupling to DC. 



Connect the probe tip to the CAL terminal. 

T 

Adjust the displayed signal to an optimal waveform by turning 
the Compensator using an insulated screwdriver. 
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Conect compensation 



Overcompensation 



Undoxxnnpensation 



Figure 3-4. Probe Phase Compensation 

(a) A probe performs actually a wide-band attenuator. Unless its phase 
compensation is correct, the displayed waveform might be distorted and 
measurement errors can be introduced. 

(b) The probe adjusted for a certain channel must not be used for another 
channel. If you want to use the probe on another channel, even already 
adjusted, perform the adjustment again for the channel. 

( c ) For the phase compensation adjustment, use the signal of the CAL terminal 
on the front panel. 
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(4) Changing Scale Factors When Using Probes 

When you use a probe, you can change the scale factor if it is more convenient for you. 
Normally the vertical deflection factor and AW readout values arc defined at each input 
tmninal of the oscilloscope. When using the 10:1 probe, you may want to let the readout 
indicate the signal value as measured at the probe tip. You can do it by changing the scale 
factors in the following manner: 

Press both readout CMNT/CUR switch and MODE switch simultaneously. As you do this, the 
following will occur. 

With the first pressing, the CHI scale factors are changed. [ 
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Figxne 3-5. The Changed Scale Factor of CHI 



With the second pressing, the CH2 scale factors are changed. 
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Figure 3-6. The Changed Scale Factor of CH2 



j With the third pressing, both CHI and CH2 scale factors are i 
I changed at the same time. | 
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Figure 3-7. The Scale Factors of CHI and CH2 



With the fourth pressing, both CHI and CH2 scale factors are 
reset to the unchanged regular scale factors. 
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Figure 3-8. The Regular Scale Factors of CHI and CH2 



(iVOTE) 



When you measure a signal voltage 
instead of ''F'YI0‘' message. 



vnth cursors, the measured value is displayed 
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4.1 Real Mode 

This section describes the functions and operation method for Real Mode, introducing some 
examples of actual measurements. 

4.1.1 Vertical Axis 

If the oscilloscope is in the initial setup (Table 3-1, page 3-1), the signals of both channels 
are simultane ously displayed on the CRT screen. You can adjust die signal waveforms to 
easily readable anqtlitudes with the VOLTS/DIV and VARIABLE (hereafter, abbreviated 
as VAR) knobs, l^enever accurately measured values are needed, set the VAR knobs to 
their CAL’D positions (fully clockwise). 

(NOTE) If you use 10:1 probes, change each scale factor and perform the phase compen- 
sation adjustments. Refer to Chapters, (3) Probe Phase Compensation (page 3-3) 
and (4) Changing Scale Factors When Using Probes (page 3-5). 



(1) Selecting an Input Coupling 

• Generally select the DC coupling. 

• When you measure an AC signal which includes a DC con^nent, select the AC 
coupling. 

• When you check the zero-volt level on the CRT screen, set the input coupling switch 
to J_ (GND coupling). 



[N&TE\ Note that the AC coupling will come certain 
on lower freauencies . 



'!■? Chf7T(XCtBTlStl.CS 



(2) Sdecting Display Channels 

• When you use the single channel trace, press the CHI or CH2 switch you want to use. 

• When you use both channels, press the DUAL switch. 

• If no switch of VERT MODE is being pressed, the oscilloscope will automatically 
select CHI. 

• When you press the CHI and CH2 switches simultaneously, the oscilloscope will 
display the sum of die both signals (ADD). 
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(3) Sdecting a Sweep Mode (Chopping or Alternate Mode) 

To display DUAL channel traces on the CRT screen, each trace is switched among 
the two channels in a time-sharing manner — eitiiCT in the Chopping or Alternate 
mode. 

Chopping mode: Each trace is switched among the two channels with a chopping 
rate of approximately 500kHz. You should select this mode when 
the sweep speed is Ims/DIV or slower. Othowise the displayed 
image will flicker when the signal frequency is low. 

Alternate mode: Each trace is switched each time one complete sweq) cycle of 
each channel is complete. You should select this mode when the 
sweep speed is faster. 

When tile trigger SOURCE switch is set to VERT position, the 
oscilloscope autematically selects the Alternate Trigger mode. 
The trigger sources are switched among the respective channels 
for each trace. Thereby you can see the stationary waveforms of 
two signals even if they are not mutually synchronized. 



Chopping Operation 




Alternate Operation 



(I) Rrstsweq) 
(CHI) 



(■ 



© Second sweep 
(CH2) 




CH 1 
CH2 



To view two slowly 
changing signals on a 
slower sweep. 



To view two rapidly 
changing signals on a 
faster sweep. 



Figure 4-1. Alternate Mode and Oiopping Mode 
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(4) Selecting the Addition mode 

• To select the Addition mode, press the CHI and CH2 switches simultaneously. 

• In the Addition mode, the oscilloscope displays the sum of CHI and CH2 signaL 

• IfyouwanttoviewthesubtractionremaindCTof CH2fromCHl signal, press AelNV 
(invert) switch too. 

Selecting Addition 



CHI +CH2 



Figiuc4-2. Addition of Signals 
Selecting Subtraction 

For example, you can use this mode when you want to eliminate needless 
components from the signals and to determine the meaningful differential compo- 
nent alone, such as for common-mode signal rejection. 



CHI 

CH2 



imuL 


- 


4 


H 



CHI 

CH2 



RJUUU 



CH 1 

Subtra^^]^ 

CH2 INV 



Lnnnji 




CH 1 - CH 2 



Figure 4-3. Subtraction of Signals 

(^fotes£9T^AeADD^fo^J 

(a) Be sure that the input voltages of each channel do not exceed the allowable maximum 
range. This is especially true when determining the difference among the two signals. 

(b) It is possible to nwve the vraveform vertically either with the CHI or CH2 VERT 
POSITION knob. However, you should position both knobs evenly, because the widest 
vertical dynamic range is attained at the center of CRT screen. 

(c ) If the TRIG SOURCE switch is placed at VERT position, the CHI input signal is used 
for the trigger source signal. 

(d) Measured data on the vertical axis with the cursors are displayed in DTV unit even if a 
VAR knob is set at CAL’ D position. Then you cannot measure any voltages with cursors . 
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4.1^ Triggering 

Proper triggering is vitally important for proper operation of the oscilloscope. It is essential 
to understand how to trigger for making efficient use. The essentials of triggmng are 
described here. 



Triggering Procedure 



Select a 




Select a 
Trigger 




Select a 
Trigger 




Select a 
Trigger 




Adjust 

Trigger 

Level 

(LEVEL 

Knob) 


Trigger 

Mode 


► 


Soruce 

(SOURCE) 


► 


Coupling 

(CPLG) 


► 


Slope 

(SLOPE) 


► 



(1) Selecting a Trigger Mode 

Select one of the modes mentioned below. 

AUTO 

Even if no trigger signal is applied, the sweep runs automatically at a certain rate. When 
a triggo’ signal is applied, the sweep will be triggered by the input signal. 

(NOTE) When no external signal is applied or the trigger frequency is lower than 
50Hz, the sweep runs freely — which is called as ‘free-running” state. 

NORM 

This mode is used for viewing low frequency signals less than 50Hz or phenomenal events. 

(note) The sweep runs only when triggered by external signal. When no trigger 
signal is applied, the sweep circuit keeps standby and no traces will appear 
on the CRT screen. 



SINGLE 

This mode is used for viewing unstable signals which cannot be stationary. This mode is 
also used to capture Single-shot signals. 

runs only once when triggered by an external signal. For the 
subsequent sweep, you must press the RESET switch to return the trigger 
circuit to standby — the READY LED will light up while standby. 
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(2) Select a Trigger Source (SOURCE Switch) 

To display and measure a stationary waveform, the signal itself or another synchronized signd 

must be applied asatrigger signal. TheSOURCE switch selectsatrigger signal source for this 

purpose. 



Table 4-1. Trigger Signal Source Selection 



SOURCE 


VERT MODE 


trigger signal source 


VERT 


CHI 


CHI 


CH2 


CH2 


dual/alt 


CHI and CH2 alternately 


DUAL/CHOP 


CHI 


ADD 


CHI 


CHI 


CHI, CH2, DUAL, ADD 


CHI 


CH2 


CHI, CH2, DUAL, ADD 


CH2 


EXT 


CHI, CH2, DUAL, ADD 


EXT 



VERT: When the oscilloscope operates the single trace mode, the input signal selected by 
VERT MODE switch is used as the trigger source automatically. 

In the dual-trace Alternate mode, the CHI and CH2 input signals arc used as the 
trigger source signals for respective channels. 



(NOTE^ When the Trigger SOURCE switch is placed at VERT , note the following: 

(a) The VERT mode is not applicable to measure the phase difference 
among tn>o signals. 

(b) When the Trigger Mode is NORM, the sweeps can run only when both 
input signals are applied and work as trigger signals. 

(c) The Alternate Trigger function might not work correctly when in the 
LEVEL A UTO state. (About LEVEL A UTO, it is explained later in this 
section.) 

When viewing two signals which are mutually synchronized in any manner, you should select only 
one trigger source signal so that the two signals are displayed allowing you to determine the time 

relationship among them. 

CHI: The CHI input signal is used for the trigger source. 

CH2: The CH2 input signal is used for the trigger source. 

EXT: A signal applied to the EXT INPUT terminal is used for the trigger source. 
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(3) Selecting a Trigger Coupling (CPLG Switch) 

Select Trigger Coupling which works as a trigger filter to suit the type of input signal. 

AC: Most signals can be viewed with this coupling. Because this coupling eliminates DC 
component of the trigger signal, stable triggering can be attained without being affected 
by variance of DC component. 



(note) (a) Triggering might transiently become asynchronous when DC com- 
ponent changes sharply. 

(b) This coupling attenuates the components of DC range (lower than 10 
Hz). If the trigger signal frequency is lower than 10 Hz, use the DC 
coupling. 

(c ) When in the LEVEL A UT 0-, the AC coupling is automatically selected 
irrespective of setting of this switch. 

HF: The HF coupling is identical with the DC coupling but, the HF eliminates the high 
frequency components (50kHz and above) of the trigger signal. For example, you may 
find the HF coupling to be useful when viewing a low frequency signal which includes 
high frequency noises. 




t i 




Figure 4-4. Trigger Signal Coupling 
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DC: The trigger source circuit is directly coupled to the triggCT signal, without any condition- 
ing on the trigger source signal. You may use this coupling to view DC components, very 
low frequency pulse signals, and pulse signals of large duty ratios. 

TV: This coupling is provided especially for viewing video signals. In this coupling, the 
sweep is triggered by the horizontal or vertical synchronization signal picked off from 
the video signal to be viewed. Thereby, you can view the video signal very stably. 

Selection between TV.H (for triggering horizontal synchronization) and TV.V (for 
triggering vertical) is linked to the timebase setting. The TIME/DIV switch selects one 
of those TV triggerings automatically. 

TV.V : Timebase range O.lms/DIV through 0.5s/DIV (5s/DIV) 

(The value enclosed in the parentheses is for the COR5501U or 
COR5561U operating in Storage Mode.) 

XV.H : Timebase range of 20ns/DIV (50ns/DIV) through 50p.s/DIV 

(The value enclosed in the parentheses is for the COR5561U or 
COR5560U.) 



Video signal 



Sync. 

signal 





1 1 


i 1 

-«-One 


f If 



f 



horizontal 

cycle period one vertical 
cycle period 






TV. V 



TV.H 







1 



Set the SLOPE switch in conformity with the video signal as follows: 




Video signal 



Figure 4-5. Triggering for Video Signals 
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(4) Trigger Slope (SLOPE Switch) 

The SLOPE switch selects whether the sweep should be triggered at the positive direction or 
the negative direction. In other words, the switch selects whether the input signal waveform 
should appear on the CRT screen starting by a rising or a falling slope. 




Input signal waveform 



Positive slope 






Figure 4-6. Triggering Slopes 

Also, the SLOPE switch allows you to select the AC line signal for the trigger source signal, 
by setting it to the LINE positions. These positions are convenient for viewing signals which 
are synchronized with the AC line frequency. 



4-8 



CORSSOIU 







OPERATION METHOD 



(5) Adjusting the Trigger Level (LEVEL knob) 

The LEVEL knob is used to adjust the trigger level to make the displayed waveform more 
stable and to control the starting point of the sweep. The LEVEL AUTO position (fully 
counterclockwise position) provides automatic trigger adjustment at an optimal level. 




Triggar signal waveform 
TriggCT points (SLOPE +) 






(SLOPE +) 




- LEVEL 

-O). 



Trigger signal waveform 








TriggCT mode AUTO 



Wavefoms displayed 



Figure 4-7. Effects of Trigger Level Adjustment 

When in the LEVEL AUTO, the positive and negative peaks of trigger signal are detected and 
the trigger level is automatically maintained at a central position among the both peaks. 




+ PEAK 
LEVEL 
-PEAK 




+ PEAK 
LEVEL 
-PEAK 



Figure 4-8. The LEVEL AUTO Function 

(NOTE'^ (a) In the LEVEL A UTO, the Alternate Trigger function might not work correctly. 

(b) In the LEVEL A UTO, the triggering sensitivity will become lower than LEVEL 
manual. 

(c) In the LEVEL AUTO, the AC coupling is automatically selected irrespective of 
the CPLG switch setting. 
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(6) Adjusting the Holdoff Time (HOLDOFF knob) 

The Holdoff function provides a pause period in a sweep time in order to trigger a sophisticated 
type of signals. 

Today’s advanced technologies deal with complex digital pulse signals, radier than only with 
simple signals of single continuous frequency. Typical examples are pulse-coded signals used 
in the digital audio technology. 

A signal which involves two or more repeating periods can hardly be successfully displayed 
in a conventional manner with the LEVEL control alone as described in the above. The Holdoff 
function assists you in viewing such complex signals. 



/ 






© 



_ , , /j- • .N The portions indicated with accentuated 

C«npl«wavefo™(*gnal signal) 

- One cycle period >] \ 






Waveforms are ovo'lt^ped. 




signal 
waveform 



/ 










|The sweq> is 
held off during! 
this perid. ' 




Figure 4-9. The Holdoff Function 

Figure 4-9 (T) : The displayed waveforms diffCT by individual sweep cycles. These 
different waveforms are overlapped as they are displayed on the CRT 
screen. 

Figure 4-9 @ : Overlapping ofdiversiform waveforms is prevented by using the Holdoff 
function so that all sweeps start at the same pulse train. 
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4.1.3 Horizontal Axis (Timebase) 

(1) Sweep Magnification 

If you want to view more closely a certain portion of the displayed waveform, you can do it 
by using the MAG switch. The portion of interest can be horizontally magnifi^ by a factor 
of 5, 10, or 50 times, with the center of the graticule as the center of magnification. When in 
this state, the magnification factor and the magnification timebase are displayed on the right 
hand side of the original timebase as shown in Figure 4-10. 
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Figure 4-10. Sweep Magnification Data 



The X 50 magnification factor is effective only when in the Real Mode with timebase 
0.5^ls/DIV through 0.5s/DIV. 

(note) Note that the timebase might be inaccurate if you use the x 50 factor without above 
conditions. 

If you do this, a message 

INVALID 

will appear on the CRT for about 2 seconds, and a message 
UNCAL 

will appear at the magnification timebase display position to indicate that the 
timebase is not calibrated. 
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Figure 4-11. Uncalibrated Timebase Magnification 
The fastest timebase is attained when the magnification factor is xlO. 

The Fastest Timebases 



COR5501U, COR5500U 


20ns/DIVx 1/10 = 2ns/DIV 


COR5561U, COR5560U 


50ns/DIVx 1/10 = 5ns/DIV 
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Figure 4-12. An example of Magnified Waveform 



Alternate Magnified Sweeps 

• When you press the ALT switch of HORIZ MODE in the Magnification operation, 
the original waveform and magnified waveform are swept alternately, thereby 
attaining an Alternate Magnified Sweep mode. 

• When in the Alternate Magnified Sweep mode, you can move the magnified 
waveform apart from the original waveform by up to ± 4 DIV with the TRACE SEP 
konb. 

• The magnification facttir and the magnified timebase are digitally displayed on the 
CRT screen. 

• When the period or frequency is measured with the cursors, the results of measurement 
on the magnified timebase are also digitally displayed. 



Procedure for Alternate Magnified Sweep Operation 

Select Real Mode and set the MAG switch to the x 5, x 10 or 
X 50 position. 

T 

Press the ALT switch of HORIZ MODE. 
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Figure 4-13. Alternate Magnified Sweep Operation 

(2) X-Y Operation 

The X-Y operation allows you to display Lissajous figures to determine the frequency or phase 
relationship among two signals. 



X-Y Operation Procedure 



Select Real Mode. 

T 

Press the X-Y switch of the HORIZ MODE. 



{NOTE"^ (a ) Cursors don’ t work in the X-Y operation. 



(b) The X-Y operation is available on Real Mode only. 



(c ) When viewing high frequency signals with the X-Y operation, pay attention 

to the difference of frequency and phase characteristics betweenX-axis and 
Y-axis. Also note that phase shifts might result at lower frequencies 
depending on the coupling mode. Whenever possible, set the input coupling 
of both axes (channels) to DC. 
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(a) Frequency Measurement with Lissajous Figures 

I Press the X-Y switch of HORIZ MODE. 

▼ 

I Connect to the X-axis a signal generator (SG) which can indicate its output frequency. 

▼ 

I Connect to the Y-axis an unknown frequency signal to be measured (or, the ouq>ut of an 

! instrument which you want to calibrate a frequency of). 

' T 

Adjust the size of the Lissajous figure to a full size on the CRT screen by adjusting the 
VOLTS/DIV, VAR, and POSITION knobs. 

▼ 

I Change the signal generator frequency so that a stationary Lissajous figure as shown in 

I Figure 4-14 appears on the screen. 

W 

I Ca 1 c »1a tft the frequency of the unknown signal referring to the signal generator 
I frequency and Lissajous figure and using the following formula: 



The number of crossing points 

over horizontal scale line , . . , 

Unknovm frequency (Hz) = x Frequency of signal generator (Hz) 

The number of crossing points 
over vertical scale line 




Figure 4-14. Frequency Measurement with Lissajous Figure 
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(b) Phase Difference Measurement with Lissajous Figure 



Press the X-Y switch of HORIZ MODE. 

▼ 

Apply two signals of the same ftequency (e.g., stereophonic 
signals) to the X-axis and Y-axis. 

W 

Display a Lissajous figure on the CRT screen. 



Calculate the phase difference among the two signals by refer- 
ring to the Lissajous figure and using the following formula: 



Phase difference 0 = 



sin-" 



B 

A 









Figure 4-15. Phase Difference Measurement with Lissajous Figmes 
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4.1.4 Z-axis Control 



The Z-axis control is used for a trace intensity modulation. By applying to the Z-axis a signal 
which is synchronized with the vertical signal, intensity-modulated markers can be 
introduced onto the displayed signal waveform. The intensity becomes higher as a negative 
voltage is applied to the Z-axis. 



The EXT TRIG input terminal is also used in common for the Z-axis input terminal. It acts 
as a Z-axis input terminal when the TRIG SOURCE switch is placed at the VERT, CHI, 
or CH2 position. 



SOURCE 




At one of these positions, the EXT input 
terminal acts as a Z-axis input terminal. 



Figure 4-16. Selecting the Z-axis Control Function 



(_NOTE^ TheZ-axisfrequency bandwidth is DC to 5MHz. Note that the intensity-modulated 
points might become inaccurate depending on the input signal frequency and 
depending on the frequency bandwidth and phase differences as compared with 
vertical axes. 
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4.1.5 Comments 

The oscilloscope provides a comment display function. You can write your memoranda for 
measuring conditions, waveform description, and other data. Each piece of comments, 
which are displayed in the comment area on the CRT screen, may consists of two lines. Each 
line has up to 32 characters and symbols. The oscilloscope has two comment units, CMNTl 
and CMNT2, dedicated to this purpose. The comments stored in the units may be selected 
and called out whenever you want to use them. 

The commented data typically may include the date, measuring conditions, measured 
object, and operator name. You can take a photograph together with the displayed 
waveforms appearing on the CRT screen. When you use COR5501U or COR5561U 
Oscilloscope in Storage Mode, the data can be plotted out by HP-GL commands to a GPIB 
plotter. 

(NOTE) To deliver the data to a GPIB plotter, an optional GPIB interface (IFOl-COR) 
must be attached. 
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Comment area 



Figure 4-17. The Comment Area 



(1) Entry of Comments 

Example of comments: XX. 01. 02 

CHI SIG 

Press the CMNT/CUR switch of READOUT 

▼ A message “CMNT’ will appear for about 2 seconds. 
Press the MODE switch of READOUT to enter the Comment Entry mode. 

Y Symbols “o” will appear together with the message 
“CMNTl” that had disappeared once. A marker will 
blink at the comment area. 

Move the mari cer to the top of comment text by turning the jjc knob. 

V 
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▼ Symbols “o” will be replaced by “SEL” (select), indicat- 
ing that the Comment Entry function is now in the Char- 
acter Selecting action. 

* 1 Select a character you want to enter, by turning the jm. knob. 

▼ The selected character and the marker will appear alter- 
nately. 

*2 Press the jic knob. 

▼ The selected character will be recognized and the marker 
will move to the next column. 

Repeat Steps * 1 and *2 to enter all characters of the text. 

To write a blank space, press the jiC knob without turn- 
ing. You can write continuous spaces by pressing 
the jic knob many times. 

Press the MODE s witch twice to exit from the Comment Entry mode. 

As you press the MODE switch, the readout message of 
Comment function changes in the order of o — > SEL — > 
SPC -» ERS off. The “off’ message is invisible. As 
the Comment Entry mode is turned off, the “CMNTl” 
message disappears at about 2 seconds later. By above 
procedure, entry of the text for CMNTl is complete. 




Figure 4-18. Entry of Comments 
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(2) Modifications of Comments 

To change the date entered in previous item, for example, proceed as described below. 



Modification example: XX. 01. 02 XX. 03. 04 



Select CMNTlo in a procedure the same as previous item. 


f. 

e. In 
nthe 

“0”, 

’The 


T 


Move the marker to “1” by turning the jic knob. 


Y The character and the marker will appear altematelj 


Select the SEL by pressing the MODE switch once. 


T 


Select a character by turning the jm. knob. 


Y Here, an existing character will be set as a default on 
this situation, the existing character is “ 1 .” If you tur 

jiC knob clockwise, the character will change to 2 , 

and so forth; if counterclockwise, it will change to 
and so forth. 


Press the ■-r knob. 


Y The Character “ 1 ” will be replaced by character “3-’ 

marker will move to the next column. 


For the characters you don’t want to alter, simply press the jm. knob 
without turning. 


g the 


Y The marker will move to the next column, leavin 
existing character intact. 


Press the MODE switch twice to exit from the Comment Entry mode. 
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Figure 4-19. Coitiment Modifications 
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(3) Deleting Comments 
(a) Partial Deletion 

Example of deletion: CHI SIG — > SIG 

i Press the CMNT/CUR switch and select CMNTl. 



Press the MODE switch thrice. 

^ A message “SPC” (space) will appear together with the 
message “CMNT 1” that had disappeared once. A marker 
will blink in the comment area. 

I Move the marker to character “C” to be deleted, by turning 
I the knob. 

^ The character and marker will appear alternately. 

I Press the jic knob. 

'W Character “C” will disappear. The marker will move to 
the next column and will be displayed alternately with the 
next character “H.” 

I Press the jic knob twice. 

Comment text “CHI” will be deleted. 

Press the MODE switch twice to exit from the Comment Entry mode. 

Now, a partially deleted comment “ SIG” will be left in 
the CMNTl unit. 
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Figure 4-20. Partial Deletion 
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(b) Full Deletion 



Press the CMNT/ CUR switch and select CMNTl. 

Y 

I Press the MODE switch four times. 

Message “ERS” (erasure) will appear together with 
“CMNTl” that disappeared once. 

Press the jH switch. 



The contents of CMNTl will disappear from the screen. 



(NOTE) You cannot restore the deleted comment text. 
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Figure 4-21. Deleting Comments 
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4.1.6 Cursors 

The Cursors provide you with measurement functions for voltage, time interval, and 
frequency. The results of measurement are digitally displayed on die CRT screen. 

( 1 ) 

(a) Time Interval Measurement 

Here, we explain how to measure the time interval among two points on a displayed 
waveform. Assume that you want to determine a rise time of pulse waveform. 
Follow the procedure below: 



Adjust the waveform with the VOLTS/DIV, VAR, and 

POSITION knobs. 

▼ Adjust the waveform size vertically so that it is displayed 
as 5DIV and, position it so that the bottom is aligned with 
0% graticule and the top with 100% graticule. 

Adjust the waveform with the TIME/DIV. 

^ Adjust the waveform so that its rise up section can be 
viewed fully enlarged. You may use the MAG switch if 
necessary. Be sure that the horizontal VAR knob is at the 
CAL’D position (fully clockwise). 

Press the MODE switch of READOUT to select AT mode. 

▼ Two vertical cursor lines (a broken line and a dotted line) 
will appear, and a message indicating the function of the 
Ml knob will appear at lower left on the screen. 

j By pressing the M£ knob, select CURSORl . 

T 

By turning the Ml knob, align the CURSORl line (broken line) 

j with the 10% marker on the graticule. 

T 

j By pressing the Ml knob, select CURSOR2. 

T 

By turning the Ml knob, align the CURSOR2 line (dotted line) 

with the 90% marker on the graticule. 

T 

The result of measurement will be digitally displayed. 



4-22 



COKSSOIU 












OPERATION METHOD 



The value shown by Cursors denotes the rise time of the measured pulse signal. If 
Magnification function is active ( x 5. x 10 and x 50), the displayed value is with the 
magnification factor taken into account. 

(note) If the VAR knob ofTIME/DIV is not at the CAL’D position, the value 
cannot be determined and result will be “? 







Vertical amplitude: 5DIV 



1 



Figure 4-22. Rise Time Measurement 

The fall time of a pulse signal can be also measured in a similar manner as above, but setting 
the Trigger Slope to minus (-). 
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(b) Time Interval Ratio Measurement 

Here, you can leam how to measure the duty cycle ratio of a square waveform. 



Adjust the waveform size horizontally so that it is displayed with 
a horizontal span of 5DIV by TIMH/DIV and VAR knobs. 

▼ 

Select A T (DIV) by pressing the MODE switch of READOUT. 



Align the CURSORl to the rise up point of the waveform and 
the CURSOR2 to the fall down point. 

T 

The measured result will be digitally displayed in the unit of 
DIV. 



In the above case, taking 5DIV as areference value, the measured value can be converted 
into a percent value with respect to the reference value by multiplying the measured value 
by 20. Since the measured value in this example is 2.55DIV as indicated in Figure 4-23, 
it can be converted into a percentage as follows; 

2.55x20 = 51 

Thus, you can determine the duty ratio is 51:49. 



Horizontal span: 5DIV 
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Figure 4-23. Duty Ratio Measurement 
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(c) Phase Difference Measurement 

The phase difference among two signals can be measured as described below. 




The phase difference per IDIV is 45 degrees. By multiplying the measured value by 45, 
the phase difference among two signals can be determined in the unit of degree. 




Reference signal 



Unknown signal 



Figure 4-24. Phase Difference Measurement 
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( 2 ) 1 / 

Frequency Measurement 



Display one period of the waveform with as long wide as 
possible by adjusting the TIME/DIV knob. 

▼ You may use the MAG switch if necessary, but you must 
set the VAR knob at the CAL’D position (fully clockwise 
position). 

Select l/idT by the MODE switch of READOUT. 



Move the CURSURl and CURSOR2 to the positions for the one 
period of the signal waveform. 

T 

The result of measurement will be digitally displayed in the unit 
of Hz. 



(NOTE^ If the VAR knob ofTIMEIDFV is at UNCAL position, the value cannot be 
determined and the result will be 
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Figure 4-25. Frequency Measurement 
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(3) 4 V 

(a) Voltage Measurement 

Here, we explain how to measure the voltage among two points on a displayed signal 
waveform. Assume that you want to determine the voltage of sine wave signal 
waveform. 




(note) If the VAR knob ofVOLTSiDN is set in the UNCAL position, the value 
cannot be determined and the result will be 




Figure 4-26. Voltage Measurement 
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(b) Voltage Ratio Measurement 

Here, you can learn how to measure the voltage ratio, assuming you want to determine 
the overshoot of a pulse signal. 



Adjust the displayed signal waveform with the VOLTS/DIV 
and VAR knobs. 

▼ Adjust the waveform size vertically so that it is displayed 
as 5DIV and, position it so that the bottom is aligned with 
0% graticule and the top with 100% graticule. 

Adjust the TIME/DIV knob. 

▼ Adjust the TIME/DIV knob so that the portion you want 
to look at should be displayed with a sufficient horizontal 
span. Then, you may use the MAG switch if necessary. 

Select d V (DIV) by the MODE switch of READOUT. 

T 

The result of measurement will be digitally displayed in the unit 
of DIV. 



In this case, taking 5DIV as a reference value, the measured value can be converted into 
a percent value with respect to the reference value by multiplying the measured value by 
20. Since the measured value in this example is 0.30DIV as indicated in Figure 4-27, it 
can be converted into a percentage as follows; 

0.30 X 20 = 6 

Thus, you can determine the overshoot is 6%. 



Overshoot 
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Figure 4-27. Overshoot Measurement 
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(4) How to operate the Cursor when a Comment is being displayed 

The MODE switch of READOUT serves two functions, namely. Comment Entry mode and 
Cursor mode. You can change the cursor function from the Comment Entry mode to the Cursor 
mode, proceed as described below. 

(a) When a Comment is being displayed. 

Press the jic knob. 



(b) When in Comment Entry mode: 

Press the MODE switch to exit from the Comment Entry mode. 

▼ Press the MODE switch until no message such of Com- 
ment functions appears on the CRT screen. 

Press the jic knob. 
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4.2 Storage Mode (COR5501U, COR5561U) 

This section describes the functions and operations for the Storage Mode of COR5501U and 

COR5561U, introducing typical examples of waveform viewing. 

4.2.1 Storage Mode and Real Mode 

The differences between Storage Mode and Real Mode are explained here. Storage Mode 
provides certain functions which are unattainable with Real Mode, however on the other 
hand, some advantages are provided on Storage Mode. Make yourself familiar with these 
matters before start using Storage Mode. 

(1) CRT Control 

• Even if the INTEN knob is fixed, the trace intensity might differ between Real Mode 
and Storage Mode in some timebase ranges. The reason for that is, because the sweep 
ratio varies depending on the timebase in Real Mode but Storage Mode remains it 
constant. 

This oscilloscope is designed so that the trace intensity becomes identical for both 
Real and Storage Mode when the INTEN knob is centered (click position) and the 
timebase is at Ims/DlV or near. 

(2) Vertical Axes 

• In Storage Mode, the CHOP/ALT switch of VERT MODE is disabled. The signals 
from both channels are constantly digitized. (Each channel has its own A/D 
converter.) 

(3) Triggering 

• The Single Trigger mode provides a special feature making use of an advanced 
function of Storage Mode. Refer to Section 4.2. 1 1 “Single Sweep in Storage Mode.” 

• The VERT position of the Trigger SOURCE switch is ignored for the dual trace 
operation. Only the CHI input signal is used for the trigger source at DUAL mode. 

• The Holdoff function is disabled. 

• Storage Mode allows you to view the signal waveform which existed before 
triggering — this is utterly unattainable with Real Model. Refer to Section 4.2.7 
“Pretrigger.” 
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Horizontal Axis (Timebase) 

Storage Mode offers two display styles, depending on timebase settings. Refer to 
Section 4.2.2 “Storage Menu.” 

0.2S/DIV - 5s/DIV : ROLL mode is available. 

20ns/DIV (50ns/DIV; COR5561U) - lOps/DIV : REPETITIVE mode is available. 

For details of each mode, refer to respective sections. 

The VAR knob is disabled. 

The X-Y and ALT switches of HORIZ MODE are disabled. 

The MAG switch for sweep magnification is enabled, but only the magnification 
factors X 5 and xlO are effective. Although x 50 may be used, the sweep accuracy 
is not guaranteed. If you select x 50 in Storage Mode, the following message will 
appear on the CRT screen for about 2 seconds, alerting you to that the operation is not 
reliable. 

INVALID 

In the magnified timebase data display position, the following message will appear 
alerting you to that the measurement is not reliable. 

UNCAL 

The basic differences between Real Mode and Storage Mode are described in the 
above. With a view to understanding the advantageous features of Storage Mode, 
read the subsequent explanations for more information. 
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4.2.2 Storage Menu 

The Storage Menu allows you to select display modes such as Roll, Interpolation, View 
Time and Repetitive modes. 

(1) Initial Setup of Menu 

When the oscilloscope is shipped from manufacturer, the Storage Menu is set up as 
shown in Figure 4-28. 
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Figure 4-28. The Storage Menu 

jNOTE^ The “ON” status on Storage Menu means that the corresponding item is 
available within the specified timebase ranges and other conditions. When 
the conditions are met, the item is automatically turned on; when the 
conditions are not met, it is automatically turned off. 



ROLL (Roll Mode) 
RPT(Repetitive Mode) 
INTRPL(Interpolation) 



VIEW T (view time) 



PLOT (plot) 



0.2s/DIV through 5s/DIV 

20ns/DIV (50ns/DIV for COR5561U) through lOns/DIV 
20ns/DIV (50ns/DIV for COR5561U) through lO^is/DIV 
It is available when one of the following conditions is met: 

• RPT mode off 

• PAUSE MAG mode 

It is available when one of the following conditions is met: 

• Trigger mode AUTO 

• Roll Mode operation at Trigger mode NORM 

• RPT mode off 

To use this feature, an optional GPIB Interface (IFOl- 
COR) must be attached. Refer to IFOl-COR’s operation 
manual. 
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(2) Setting of Storage Menu 

Here, we explain how to use the Storage Menu, introducing VIEW T (View Time) 
changing OFF — > ON for example. Proceed as follows: 



Press the MENU switch. 




T 


Storage Menu will appear on the CRT screen. 


Further, press the MENU switch thrice. 




▼ 


A marker (◄) will move to VIEW T. 


Press the STATUS switch. 




T 


The status will change from “OFF’ to “ON.” The View 
Time indicator {^) will appear at upper right on the CRT 
screen. 


Press the MENU switch. 





The menu will disappear. 



The same setting procedure is also applicable to other mode setting. 
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Figure 4-29. Setting of Storage Menu 



(NOTE) The View Time function is available on the Normal Trigger mode. 
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4.2.3 Roll Mode 

The Roll Mode is suitable for viewing a slowly changing signal or a slowly repetitive signal. 
The waveform scrolls fiom right to left on the screen — afresh data coming in from the right 
hand end and old data going out from the left hand end. 

The Roll Mode is available for timebase range 0.2s/DP/ through SsIDIV. 

The Roll Mode shows different actions depending on the Trigger Mode as shown in Table 
4-2. 



Table 4-2. Trigger Mode and Roll Mode 



Trigger Mode 


ROLL Mode 


AUTO 


Irrespective of the trigger timing, the 
waveform constantly scrolls from right to left. 
This mode is suitable to watch variance of 
signal continuously. 


NORM 


VIEW TOFF 


VIEW T ON 


After the triggering condition has been met, 
the waveform scrolls until the trigger point on 
the waveform reaches the position specified 
by TRIG PT. When the trigger point has 
reached the specified position, the waveform 
stops there for about one second and then 
resumes scrolling. The waveform is 
displayed in this stop-and-go manner. Refer 
to Section 4.2.6 “View Time.” 


SINGLE 


The waveform starts scrolling at the instant 
you press the RESET switch. After the 
triggering condition has been met, the 
waveform scrolls until the trigger point on the 
waveform reaches the position specified by 
TRIG PT. Refer to Section 4.2. 1 1 “Single 
Sweep in Storage Mode.” 
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Description 

In the regular sampling operation, the waveform displayed on the CRT screen is refreshed each time 
the following data acquisition cycle is completed. 



▼ 




▼ 



If you attempt to view a very slow repetitive signal on a slow timebase in the regular sampling 
operation, it will talfp a substantial time before the entire acquisition RAM is refreshed after the 
triggering. Therefore, the variance of the waveform is not displayed and you cannot watch it until 
the entire display cycle is completed. 

This problem can be solved by using the Roll Mode, because it displays the waveform on the CRT 
screen while the waveform data is being transferred onto the acquisition RAM. (Above two 
sequences work simultaneously.) 

The fresh data comes in from the right end and goes out from the left end. Thus, the waveform looks 
scrolling from right to left on the CRT screen. 




(D m ® 



Figure 4-30. Roll Operation 

This is analogous to a case that a signal waveform is recorded on a strip-chart pen recorder as shown 
in Figure 4-30. Assuming a recorder as shown in (l) , the waveform for the second and further turns 
of chart drum will be overwritten on the waveform of the first turn. With the Roll Mode of the 
oscilloscope, it is analogous to that the waveform of the preceding cycle is erased continuously at 
the point where the fresh data is written. That is, as the newest data arrives at the right hand end of 
the displayed waveform pattern, the oldest data departs from the left hand end. 
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4.2.4 Repetitive Mode 

The Repetitive Mode is used to digitize a repetitive signal which involves frequency 
components higher than the maximum Realtime Sampling rate (20MS/s) of the oscillo- 
scope. 

{^NOTE^ 'The Repetitive Mode can be used for the timebase range 20ns!DTV (50ns! 
DIV for COR5561U) through lOpsIDIV. 

• The signals which can be digitized with the Repetitive Mode should be 
stable repetitive signals. 

The Repetitive Mode provides a means to digitize a signal which involves frequency 
components higher than the maximum Realtime Sampling rate. It is equivalent to that the 
oscilloscope is provided virtually with a faster sampling rate. Thus, this sampling system 
is often called as “Equivalent Sampling System” as opposed to the “Realtime Sampling 
System.” 

The Equivalent Sampling System of the COR5500U series is Random Sampling System. 
This sampling system, as well as the Realtime Sampling System, enables the pretrigger 
function to view waveform portions preceding the trigger point. 

For the timebase range 20ns/DIV (50ns/DIV for COR5561U) through O.ljis/DIV, the 
oscilloscope employs both Equivalent Sampling and Linear Interpolation in conjunction. 
Within this timebase range, the realtime sampling data would be as shown in Table 4-3. 
Skipped data except actually sampled points are supplemented by the Linear Interpolation. 



Table 4-3. Sampling Systems and the Numbers of Actual Sample Data Points 



Timebase (TIME/ 
DIV setting) 


Sampling rate 
(samples/sec) 


Number of actual 
sample points 
(points/DIV) 


Sampling system 


20)JS 


20MS 


400 points 


Maximum Realtime sampling 


10 ps 


40MS 


400 




5ps 


80MS 


400 




2ps 


200MS 


400 




1 ps 


400MS 


400 


Equivalent sampling 


O.S ps 


800MS 


400 




0.2 ps 


2GS 


400 




0.1 ps 


2GS 


200 




SO ns 


2GS 


100 


Equivalent sampling with 


20 ns 


2GS 


40 


Linear Interpolation 



The highest frequency range attainable with the Equipment Sampling System is as follows: 

COR5501U: 100MHz(-3dB) 

COR5561U: 60MHz (-3dB) 



{NOTE^ The maximum Equivalent Sampling rate of COR5501U and COR5561U 
shall be virtually 2GSIs and the theoretical frequency bandwidth is 
calculated to be 200MHz. However, as a matter of fact, it is restricted by 
the frequency response of the vertical amplifiers of the oscilloscope. 
(Refer to Section 4.2.12 “Effective Storage Frequency Bandwidth.” ) 
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Description 

S am pling systems are classified into Realtime Sampling System and Equivalent Sampling 
System. Further, the latter system is classified into Sequential Sampling System and Random 
Sampling System. 



(— Realtime Sampling 



Sampling Systems 



I— Equivalent Sampling 



[ Sequential Sampling 
Random Sampling 



(1) Realtime Sampling 

The Realtime Sampling System samples all the data points which make up one display cycle 
of waveform in one sampling sequence. This sampling system is suitable for sampling of a 
signal whose frequency components are not higher than one-half of the sampling rate and for 
sampling of a non-repetitive signal. If the input signal involves frequency components higher 
than one-half of the sampling rate, an aliasing might occur. 

(2) Equivalent Sampling 

The Equivalent Sampling System samples a part of an input signal per one sampling sequence, 
and repeats sampling in order to make up one display cycle of waveform. Therefore, the signal 
to be reproduced by this sampling system should be a stable repetitive signal. Equivalent 
Sampling System is classified into two systems described subsequently. 

(3) Sequential Sampling 

The Sequential Sampling System samples a point at a certain position with reference to the 
trigger point of input signal per one sampling sequence, and the sampling position is shifted 
for each sampling sequence. Thus, if one display of waveform consists of 100 points, up to 
100 sampling sequences are needed. Since the sampling positions are determined with 
reference to the trigger point, this sampling system is not applicable to viewing the pretrigger 
portions of the waveform. 




Figure 4-31. Sequential Sampling 
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(4) Random Sampling 

The Random Sampling System samples a random point per one sampling sequence, maintain- 
ing the timing between the trigger point and the sampling point This sampling sequence is 
repeated in order to collect a large number of data and reproduce the original waveform. Since 
the sampling points are random, the same portion of waveform might be sampled repeatedly. 
Therefore, the time required for sampling one complete waveform pattern is not accurately 
predictable. The Random Sampling System, however, allows you to view the pretrigger 
portions of the waveform as well as the Realtime Sampling System does. The Equivalent 
Sampling System (Repetitive Mode) of COR5500U series is the Random Sampling. 




Figure 4-32. Random Sampling 
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(5) Aliasing 

According to Nyquist’ s sampling theory, to reproduce completely an original waveform from 
digitized data, the samp lin g rate should be twice of the input signal frequency at least. If this 
condition is not met, an aliasing will occur. Aliasing is such that, if the input signal includes 
frequency components which are higher than one-half of the sampling rate (higher than the 
Nyquist frequency), the higher frequency components are turned into frequencies lower than 
the Nyquist frequency. Therefore, the original waveform cannot be reproduced. 




Input signal waveform 



Waveform by aliasing 



In the example shown in Figure 4-33, since the input signal frequency is higher than the Nyquist 
frequency, the reproduced waveform differs from the original one. 

The only way to prevent the aliasing is, to employ a sampling rate twice or more of the input 
signal frequency or, to eliminate the higher frequency components from the input signal by 
using a filter (anti-aliasing filter). However, since the maximum available sampling rate is 
limited, limitations are also imposed on preparing filters which will ensure that the frequency 
components lower than the Nyquist frequency will not be lost. 

The Real Mode enables you to identify whether the aliasing is being generated or not 

Even if the frequency components of input signal in fact are lower than the Nyquist frequency , 
as they become closer to the Nyquist frequency, the reproduced waveform might apparently 
become different from the original one. This type of inconfomuty is not the genuine aliasing 
but called as “Perceptual Aliasing.” A Perceptual Aliasing can occur when a waveform is 
represented with dots alone and it is assumed to be a continuous waveform attained by 
connecting all of the two mutually closest points. 

The COR5500U series has a vector generator circuit to display waveforms by connecting with 
a straight line between two data points. Thereby, it can eliminate some Perceptual Aliasings. 
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4.2.5 Interpolation Mode 

The Interpolation Mode estimates skipped points of waveform data in order to make up a 
complete waveform. The Interpolation function is automatically brought into effect when 
in the Paused Magnification display or when the timebase is 20ns/DIV (50ns/DIV for 
COR5561U) through lOps/DFV. However, in Repetitive Mode it does not work. You can 
select either the Linear Interpolation or the Curve Interpolation. When the oscilloscope is 
shipped by its manufacturer, it is set to Linear Interpolation. 

{NOTE'^ You must select one of the Interpolation functions at least. 

(1) Linear Interpolation 

Linear Interpolation estimates skipped waveform data assuming that two mutually 
adjoining data points are connected with a straight line. This type of interpolation is 
used primarily for viewing square waveforms and other pulse waveforms. 

{NOTE^ When the Linear Interpolation is used for a sine waveform, the original 
waveform can be almost completely reproduced if ten or more actual 
sample data are available. If it is less than ten or if peak levels of the 
original waveform are not sampled, the waveform reproduced with 
Linear Interpolation might differ from the original one. Refer to Section 
4.2.12 “Effective Storage Frequency Bandwidth.” 

(2) Curve Interpolation 

Curve Interpolation estimates skipp>ed waveform data assuming that data points are 
connected with a curved line. This type of interpolation is used primarily for viewing 
of sine waveforms and the like. 

(^NOTE ) When the Curve Interpolation is used for a sine waveform, the original 
waveform cannot be reproduced if the number of the actual sample data 
is 3.5 or less. Refer to Section 4.2.12 “Effective Storage Frequency 
Bandwidth.” 




Linear Interpolation Curve Interpolation 



Figure 4-34. Types of Inteipolation 
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Description 

The maximum sampling rate of COR5500U series is 20MS/s (50ns). The waveform Une on 
the CRT screen consists of 400 points/DIV. Therefore, the fastest timebase where the Realtime 
S am pling Mode works without interpolation is calculated as follows: 

50ns (maximum sampling rate) x 400 (number of data points per DIV) = 20|is/DIV 

If a waveform is digitized by Realtime Sampling when the timebase is faster than 20p.s/DIV , 
the faster timebase becomes, the more insufficient the number of actual sample data points 
become in order to make up a decent waveform. See the Table 4-4. 

When you use the Paused Magnification, the number of actually captured data on the CRT 
screen will become insufficient for making up a decent waveform as the timebase becomes 
faster. 

In such a case, an Interpolation function becomes active to estimate the skipped data points. 



Table 4-4. Timebase and Number of Actually Sampled 



Realtime sampling 




Paused Maj 


unification 


TIME/DIV 


Data points/DIV 


Magnification 

factor 


Data points/DIV 


20|J.s 


400 




X 1 


400 


10p.s 


200 




X 2 


200 


5|is 


100 




x4 


100 


2ps 


40 




X 5 


80 


lp.s 


20 




xlO 


40 


0.5p,s 


10 




x20 


20 


0.2|xs 


4 




x40 


10 


O.ljis 


2 




x50 


8 


50ns 


1 




X 100 


4 


20ns 


0.4 




x200 


2 






x400 


1 


20ns/DIV is available on COR5501U only. 


x500 


0.8 






xlOOO 


0.4 



< — Actually sampled data 




Data supplemented 
by Interpolation 



Figure 4-35. Interpolation 
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4.2.6 View Time 

The View Time inserts a waiting time among the sequences of each acquisition display 
cycle. The oscilloscope provides a waiting time of approximately one second for 
intermittent display of waveforms. 

In the regular sampling operation, the waveform displayed on the CRT screen is refreshed 
by repeating the following data acquisition and display cycle operation. It is previously 
described. 



I 

T 

The input signal is converted by the A/D converter and, its 
output data is copied onto the acquisition RAM. 

V 

Again, the data is transferred from the acquisition RAM to the 
display RAM. The oscilloscope displays it on the CRT screen 
through the D/A converter. 

V 



Acquisition and display cycle (view time OFF) 

With the PAUSE switch, you can stop data acquisition and display cycle operation to freeze 
them at the current cycle. The View Time can pause the cycle operation for about one 
second and can repeat it successively. 

When the View Time is turned on, the View Time indicator (^) will appear at upper right 
on the CRT screen. 



~i 

▼ 

The input signal is converted by the A/D converter and, its 

output data is copied onto the acquisition RAM. 

T 

Again, the data is transferred from the acquisition RAM to the 
display RAM. The oscilloscope displays it on the CRT screen 
through the D/A converter. 

▼ 

After displaying the waveform for about one second, the next 

data acquisition cycle starts. 

V 



Acquisition and display cycle (view time ON) 
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View Time Operation in Roll Mode (Trig'd Roll Mode) 

If the View Time is set at ON when the display mode is Roll and the Trigger Mode is NORM, the 
oscilloscope operates in the Trig’d Roll Mode. The Trig’d Roll Mode works as follows: 

The trace scrolls horizontally until the input signal meets the condition for triggering and the trigger 
point reaches the position on the screen specified by the TRIG PT switch. When the trigger point 
has reached the specified point, the Roll operation stops. After approximately one second, the Roll 
operation will resume. 




Waveform scrolls from right to left. 



Triggo' point 





When the trigger point has reached the 
point set by TRIG PT switch, the Roll 
operation stops. After approximately 
one second, the Roll operation resumes. 



Figure 4-36. Trig’d Roll Operation 
(NOTE) The View Time function is disabled when: 

• hi the Single Trigger Mode 

• In the Auto Trigger Mode 
•In the Repetitive Mode 

In one of the above cases, even if the VIEW T is set to "ON” on the Storage 
Menu, the View Time function is automatically turned off. Then, the View 
Time indicator (.^) on the screen also disappears. 

When none of the above cases exist, the View Time function is turned on. 
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4.2.7 Pretrigger 

The Pretrigger function allows you to view the waveform preceding the trigger point. The 
trigger point can be set at 0 (Post Trigger), IDIV, 5DIV, or 9DIV position on the CRT screen 
graticule with the TRIG FT switch. 

(iVOTE) The position of trigger point is based on the starting position of the trace, 
which is placed at the left end on the graticule. 



TriggCT point 




ODIV 
Post TrigCT 



TriggCT point 



fA_. 



IDIV 



Trigger point 




5DIV 

Pretrigger 



Trigger point 




9DIV 



Figure 4-37. Pretrigger 



Description 

A conventional analog oscilloscope, including an analog storage oscilloscope that employs a 
storage-type CRT, cannot view the waveform preceding the trigger point because the sweep 
starts only after the trigger point. Although delay lines may be used to retard the input signal 
against the trigger signal in order to show a pretrigger portion of waveform, the maximum 
practicable delay time is only several hundred nanoseconds. 

When this oscilloscope operates in the digital Storage Mode, the input signal is constantly 
digitized and the trigger signal is used to determine the end of digitizing. Thereby, it allows 
you to view a waveform preceding trigger point. This operation is named “Pretrigger,” as 
opposed to the “Post Trigger” which shows the waveform after the trigger point similarly to 
the Real Mode operation. 
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4.2.8 Pause (Suspension of Operation) 

The PAUSE function freezes the operation that starts the next acquisition cycle after 
digitizing and displaying. You may use this function when you want to view a currently 
displayed waveform for a longer period or when you want to store it onto a Saving Memory . 

As you press the PAUSE switch, the acquiring operation will stop and refreshing of 
waveform will be frozen. When in this state, the following message will appear in the left 
center on the CRT screen. 

PAUSE 

To release Pause function, press the PAUSE switch again. 

C NOTE ) The oscilloscope is automatically released from the paused state when: 

• The power is turned off and turned on again, or 

* The oscilloscope is changed to Real Mode with the STRGIREAL switch. 

Even if in the paused state, you can expand the frozen waveform horizontally with the 
TIME/DIV switch. (Refer to Section 4.2.9 “Waveform Magnification/Window.”) 

(NOTE^ In the paused state, only the following switches and knobs are enabled: 
TIMEIDIV (COARSE, FINE) SAVEIPLOT 
MENU READOUT CMNTICUR, 

STATUS (only PLOT item.) MODE 

MAG PT 

LOAD 

Indicates that Interpolation is active by Paused Magnification. Linear Interpoladon 



K 

Indicates that the 
oscilloscope is in ^ 
the paused state. 

Indicates that the ] 
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Indicates that the timebase differs from before paused. 



Figure 4-38. Paused Display 
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4.2.9 Waveform MagnificationAVindow 

In the paused state, you can magnify the displayed wavefonn horizontally. (Paused 
Magnification) 

(1) Wavefonn Magnification 



Press the PAUSE switch. 

▼ Data acquisition stops and the displayed wavefonn is 
fix)zen. 

Select a Magnification Point by MAG PT. (TRIG PT switch 
works as MAG PT switch when in the paused state.) 

▼ Select a magnification point at 0, 1, 5 or 9 DFV. The 
default Magnification Point is the same position as the 
TRIG PT specified before paused. 

Turn the TTME/DIV switch clockwise. 

The waveform will be magnified by a magnification 
factor corresponding to the ratio between the timebases 
after and before Pause. The MAG PT decides the center 
of magnification. You can magnify the waveform up to 9 
steps or 1000 times. 



Magnification factor 



Timebase after Pause 
Timebase before Pause 



In the Paused Magnification, an asterisk (*) appears near the 
timebase readout on the CRT screen. The asterisk disappears 
when you select magnification factor at x 1. 

{NOTE^ Waveforms stored in Saving Memories (MEMl and MEM2) cannot be 
magnified. 
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(2) Window 

In the Paused Magnification (the magnification factor is greater than x 2), the dis- 
played waveform can scroll horizontally. 



Select the WINDOW by the MODE switch of READOUT. 

^ The jK knob function indication will become 
“WINDOW.” 

Turn the jic knob. 

As you turn the knob clockwise, the waveform scrolls 
rightward; as you turn the knob counterclockwise, the 
waveform scrolls leftward. 
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4.2.10 Saving Memory 

The Saving Memory stores the digitized waveform data, which can be recalled as needed 
(e.g., for comparison with the input signal waveform). COR5500U series oscilloscope has 
two Saving Memory units, namely “MEMl” and “MEM2,” each has a 4k words capacity. 
The Saving Memory is backed up by a battery and the stored data will not be lost even if 
the oscilloscope is turned off. 

(1) To store the waveform data, proceed as follows: 



Press the PAUSE switch. 

▼ The storage operation will be frozen. 

Press the LOAD switch to select a Saving Memory. 

Each time as you press the LOAD switch, the Saving 
Memory selection will advance in the order of MEMl — > 
MEM2-> MEM12-> off and the existing waveform data 
will be displayed. MEM 12 means that the waveforms of 
both MEMl and MEM2 are displayed simultaneously. 

Press the SAVE switch. 

▼ Then, a new waveform data will be stored. This waveform 
data can include the vertical position data before saved. 

By this action, the previous waveform data should be lost. 

{NOTE ) After you have stored a new waveform, you cannot resume previous one 
anyhow. 

The data to be stored are assigned to the memory units depending on the setting of the VERT 
MODE switches and the loaded states of the Saving Memory units as shown in Table 4-5. 



Table 4-5. Assignment of Saving Memory Units 





MEMl 


MEM2 


MEM12 


CHI 


CHI wavefonn is stored 
in MEMl. 


CHI waveform is stored 
in MEM2. 


CHI waveform is stored 
in MEMl and MEM2. 


CH2 


CH2 wavefonn is stored 
in MEMl. 


CH2 waveform is stored 
in MEM2. 


CH2 waveform is stored 
in MEMl and MEM2. 


ADD 


ADD wavefonn is stored 
in MEMl. 


ADD waveform is stored 
in MEM2. 


ADD waveform is stored 
in MEMl and MEM2. 


DUAL 


CHI waveform is stored 
in MEMl. 


CH2 waveform is stored 
in MEM2. 


CHI waveform is stored 
in MEMl and CH2 
waveform is stored in 
MEM2. 
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(2) Saving a Magnifled Waveform Data 

You can also store a magnifi ed waveform data onto the Saving Memory. To do this, 
execute the saving procedure when the waveform is displayed in Paused Magnifica- 
tion State. The stored timebase data will be a magnified timebase. 

{NOTE^ The magnification factor is not stored. 

(3) To recall the waveform data, proceed as follows: 



Press the LOAD switch to select the Saving Memory. 

Each time as you press the LOAD switch, the Saving 
Memory selection will advance in the order of MEM 1 
MEM2-> MEM12-» offandtheexistingwaveformdata 
will be displayed. 

COR5500U series oscilloscope allows you to view the both saved waveforms 
together with the current CHI and CH2 waveforms — ^four waveforms in total at the 
same time. It also allows you to view the stored waveforms in the Roll Mode. 

^NOTE^ The saved waveforms do not scroll in the rolling manner. 



CH 1 
MEM1 

CH2 
MEM 2 

Figure 4-39. Simultaneous display of Current Waveforms and Saved Waveforms 
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4.2.11 Single Sweep in Storage Mode 

The SINGLE of the Trigger Mode employed in the Storage Mode serves certain features 
of convenient uses as described in this section. 

(1) Single Sweep in regular sampling operation 

Waveform data acquisition starts by pressing the RESET switch. As the input signal 
has met the condition for triggering and, after the waveform data following the trigger 
point has been digitized, the waveform displayed on the CRT screen will be refreshed. 

(2) Single Sweep in Roll Mode 

The Roll operation starts by pressing the RESET switch. The Roll operation 
continues until the input signal is triggered and the trigger point reaches the point 
specified by TRIG PT switch. When the trigger point has reached the specified point, 
the Roll operation will stop. 




Trigger point 



The Roll operation starts by laessing 
the RESET switch and the waveform 
scrolls from right to left 




The Roll operation stops as the trigger 
point reaches the point specified by 
TRIG PT switch. It is held in this 
state until you press the RESET 
switch again. 



Figure 4-40. Single Sweep Operation in Roll Mode 

(3) Single Sweep in Repetitive Mode 

For the Single sweep operation in the Repetitive mode range, 20ns/DIV (50ns/DIV 
for COR5561U) through 10|is/DIV, the sampling rate is fixed at 20MS/s (equivalent 
to timebase 20|is/DIV) and the waveform data digitized on this timebase will be 
magnified and displayed with Interpolation. For example, if a Single sweep operation 
on the timebase l|is/DIV is done, the waveform displayed on the CRT screen has 
already been magnified by 20 times with the Interpolation function (with the type of 
Interpolation you have selected on the Storage Menu). 



{NOTE^ 



20ps/DIV(20MS/s) 

Ips/DIV 



= 20times 



The waveform data digitized in the Single sweep operation cannot be 
directly magnified or ^stored onto the Saving Memory. To do such, you 
must set to the paused state by pressing the PAUSE switch. If you alter 
the TIMEIDIV, VOLTS/DIV, MENU, STATUS, TRIG PT or STRGIREAL 
switch after the waveform data has been digitized in the Single sweep 
operation before the PA USE switch, the waveform on the CRT screen will 
be lost and a baseline trace will be displayed alone on the center of the 
graticule. 
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4.2.12 Effective Storage Frequency Bandwidth 

The performance of an analog oscilloscope is evaluated primarily from the viewpoint of 
how faithfully it can display the signal waveforms with accurate amplitudes and accurate 
frequencies. The performance of a digital oscilloscope is evaluated primarily from the 
viewpoint of the effective storage frequency bandwidth, which represents the maximum 
sine wave frequency effectively digitized. 

It is a generally accepted criterion that the data of approximately 25 sample points are 
needed to reproduce one cycle of sine waveform for the dot representation. This 
oscilloscope, however, as it always displays waveforms by drawing vector lines among 
sampled points, one cycle of sine waveform can well be reproduced by only 10 sampled 
points. 

The maximum effective storage frequency of the oscilloscope is calculated by following 
formula: 



Effective storage frequency = 



Maximum effective sampling rate 20MS/s 



= 2MHz 



10 10 
With the Equivalent Sampling, it is calculated by following formula: 



Effective storage frequency = 



Maximum Equivalent sampling rate 2GS/S 



= 200MHz 



10 



10 



As a matter of fact, however, since it is limited by the frequency response of the vertical 
amplifiers, the actual effective storage frequencies are as follows: 

COR5501U: 100MHz(-3dB) 

COR5561U: 60MHz (-3dB) 



The effective storage frequency with an Interpolation function can be also calculated in a 
similar manner as above. 

When a sine wave is digitized employing Curve Inteipolation, the one cycle of waveform 
can be well reproduced by employing only 3.5 samples. Thus, the maximum effective 
storage frequency with Curve Interpolation is calculated by following formula: 

Maximum effective sampling rate 20MS/s 
Effective storage frequency = - - o./ivuiz 



The effective storage frequency of the oscilloscope is given in terms of the maximum sine 
wave frequency which can be displayed by using the Curve Interpolation. 

When a sine wave is digitized employing a Linear Interpolation, one cycle of waveform 
requires 10 samples at least to be reproduced. Thus, the maximum effective storage 
frequency in the Linear Interpolation is calculated by following formula: 



Effective storage frequency = 



Maximum effective sampling rate 
10 



20MS/S 

10 



= 2MHz 
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In the Paused MagniHcation mode, to display the waveform data digitized with Repetitive 
Mode, the effective storage frequencies are calculated by following formulas; 

With Curve Interpolation 

Maximum Equivalent sampling rate 20GS/s 

Effective storage frequency = 571MHz 

3.5 33 

With Linear Interpolation 



Maximum Equivalent sampling rate 

Effective storage frequency = 

10 



20GS/S 

10 



= 200MHz 



As a matter of fact, however, since it is limited by the frequency response of the vertical 
amplifiers, the actual effective storage frequencies are as follows: 



COR5501U: 100MHz(-3dB) 
COR5561U: 60MHz (-3dB) 
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Chapter 5. DESCRIPTIONS OF FRONT AND REAR PANELS 

This chapter describes basic functions and operation methods of the panel switches, knobs, 
indicators, readouts, and other items on the COR5500U series oscilloscope. 

5.1 Power Switch and CRT Controls 




Figure 5-1. CRT Controls 



0 POWER 



0 INTEN 
0 R INTEN 
0 FOCUS 
0 ILLUM 
© CRT 



This is the power switch of the oscilloscope. Each time as you press the 
switch, the AC power of the oscilloscope is turned on or off. 

While the power is turned off, the oscilloscope backs up all setup data. The 
COR5501U and COR5561U also keep the data about Storage Menu backed 
up. The stored data will resume when the power is turned on again. 

Controls the intensity of the beam spot and traces. They become brighter as 
you turn the control upward. 

Controls the intensity of the readout characters and cursors. They become 
brighter as you turn the control upward. 

Controls the beam focus. Adjust this control so that the traces and characters 
are displayed clearly. 

Controls the illumination brighmess of the internal graticule of the CRT. 
The graticule becomes brighter as you turn the control upward. 

This is a bright cathode-ray tube with an internal graticule. The effective 
screen size is 8 vertical scale divisions ( 1 DI V =10 mm) x 1 0 horizontal scale 
divisions (1 DFV = 10 mm). 
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5.2 Vertical Axes 




Figure 5-2. The Vertical Axis Control Section 



( 2 ) CHI or X This BNC terminal is used for the input of vertical channel 1, or for the 

X-axis (horizontal axis) when in X-Y mode. 

d) CH2 or Y This BNC terminal is used for the input of vertical channel 2, or for the 

Y-axis (vertical axis) when in X-Y mode. 

( 9 ) Input Couplings These levers select the couplings of input signal to the vertical amplifier, for 

each of CHI and CH2. 

AC The input signal is coupled to the vertical amplifier via a capacitor which 

blocks the DC components. The lower limit frequency of AC coupling is 
lOHz (-3 dB). 

J_ (GND) The input signal of the vertical amplifier section is short-circuited to the 
common level, however the input terminal is made open. 

DC The input signal is directly coupled to the vertical amplifier, without 

imposing any conditioning on the input signal. 

@ V OLTS/DI V These knobs select the vertical deflection factors of CH 1 or CH2, for ranges 

(outer knobs) covering from ImV/DIV to 5V/DIV in a 1-2-5 sequence. The sensitivity 
becomes higher as you turn the knob clockwise. Although you may turn the 
knob clockwise or counterclockwise endlessly, the sensitivity will not 
change any further after reaching ImV/DIV or5V/DIV. Then, the following 
message will appear for about two seconds on the CRT screen to alert you 
that the sensitivity setting has reached end. 

LIMIT 
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( 0 ) VARIABLE 
(inner knobs) 



© POSITION 

▲ 

▼ 



© TRACE SEP 



© VERT MODE 



These knobs are used for vernier controls of the vertical deflection factor, for 
each of CHI and CH2. The fully clockwise position is the CAL’D 
(calibrated) position, where the setting of VOLTS/DIV is directly reliable 
for reading the input voltage. By turning this knob counterclockwise from 
the CAL’D position, you can finely adjust the vertical sensitivity down to 1/ 
2.5 of the calibrated value. When the knob is not placed at the CAL’D 
position, the scale factor displayed on the CRT readout is preceded by a 
symbol “>” as shown in the following example: 

C1>0.1V C2 O.IV A 0.1ms 

These knobs position the beam spot or the trace vertically, for each of CHI 
and CH2. As you turn the knob clockwise, the trace moves upward. The 
moving direction of CH2 can be reversed when the INV switch of VERT 
MODE is being pressed. 

When you use the X-Y mode, the CHI knob also works as an X-axis 
(horizontal) position. As you turn the X-axis position clockwise, the trace 
will move rightward. 

This small knob adjusts the trace separation distance between the main 
sweep (original waveform) and the magnified sweep when they are swept in 
the Alternate Magnified mode. The magnified sweep can be set apart from 
the main sweep by up to approximately ±4 DIV. This knob is enabled only 
in Real Mode. 

These five switches select operation modes of the vertical axes. 

The CHI, CH2, and DUAL switches are mutually linked. As you press the 
CHI , the oscilloscope operates as a single trace with channel 1 alone; as you 
press the CH2, the oscilloscope operates with channel 2 alone; as you press 
the DUAL, the oscilloscope operates as a dual trace scope with both 
channels. When no switches are being pressed, the oscilloscope selects CHI 
alone automatically. 

If you press both CHI and CH2 switches simultaneously, the oscilloscope 
operates in the Addition mode and displays the sum of both channel signals. 
If the INV switch is also being pressed at the same time, the oscilloscope 
operates in the Subtraction mode and displays the difference among both 
channel signals. 

The INV switch selects the polarity of the CH2 signal, enabling you to select 
either Addition or Subtraction of the two channel signals as follows: 

CHI ± CH2 

The ALT/CHOP switch is enabled only when you use the DUAL switch for 
dual trace oscilloscope. The ALT/CHOP switch selects whether the Alter- 
nate mode or the Chopping mode is to be active. 

The Alternate mode displays CHI and CH2 traces alternately after mutual 
sweeps. This mode is suitable for viewing of signals on a faster timebase. 

The Chopping mode displays CH 1 and CH2 traces in a time-sharing manner, 
by switching the channels in turns at a rate of approximately SfXlkHz. This 
mode is suitable for viewing of signals on a slower timebase. 
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5.3 Trigger 




Figure 5-3. Trigger 



© SOURCE 
VERT 



CHI 

CH2 

EXT 



This lever switch selects a source of the trigger signal which you want to 
apply to the trigger circuit. This switch has four select positions, namely, 
VERT, CHI, CH2, and EXT. 

The term “VERT’ stands for the Vert Mode Trigger. That is, an input signal 
selected by the VERT MODE switches is used as a trigger source signal. 

When you use Alternate mode at dual trace operation, the trigger source 
signals are also switched alternately after each sweep so that the sweeps of 
CHI and CH2 should be triggered by each signal. However, the CHI signal 
is used for the trigger source in the following cases: 

• The oscilloscope is in the Chopping mode at the dual trace operation, or 

• The oscilloscope is in the Addition mode. 

The input signal of CHI is used for the trigger source. 

The input signal of CH2 is used for the trigger source. 

The signal applied to the EXT input terminal is used for the trigger source. 
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@ CPLG 
AC 

HF 



DC 

TV 



(g) SLOPE 



+ 



+LINE 



-LINE 
(g) LEVEL 



@ TRIC’D 



This lever switch selects a type of coupling between the trigger signal source 
and the trigger circuit. 

The trigger signal is coupled to the trigger circuit via a capacitor which 
blocks the DC components. AC components of lower than 50Hz will be also 
attenuated. 

It is identical with DC coupling except that AC components higher than 
50kHz are attenuated. Even if the trigger source signal involves high 
frequency noises, stable triggering can be expected because high frequency 
components are eliminated. This coupling is suitable for viewing of a lower 
frequency signal which high frequency noise components are superimposed 
on. 

The trigger source signal is directly coupled to the trigger circuit, without 
any conditioning. 

This coupling is especially provided for viewing video signals. The trigger 
source signal (a video signal) is coupled to the internal TV-sync separator 
circuit which picks off the TV. V or TV. H sync signal for triggering. The 
switching operation between the TV. V (vertical sync) and the TV. H 
(horizontal sync) depends on the TIME/DIV switch. 

TV. V: O.lms/DIV through 0.5s/DIV (Real Mode) 
O.lms/DIV through 5s/DIV (Storage Mode) 

TV. H: 20ns/DIV through 50/xs/DIV (COR5501U and 

COR5500U) 

50ns/DIV through 50/is/DIV (COR5561U and 

COR5560U) 

This lever switch selects which you use a positive slope or a negative slope 
for triggering. It can also select the AC line frequency for the triggering 
(LINE position). When you select the LINE, the AC Une frequency is used 
for the trigger signal and the SOURCE switch is ignored. The LINE 
positions are useful for viewing signals which are synchronized with the AC 
line frequency. 

Triggering is effected as the trigger signal crosses the trigger level in the 
positive direction. Thus, the signal waveform will appear starting by rising 
up. 

Triggering is effected as the trigger signal crosses the trigger level in the 
negative direction. Thus, the signal waveform will appear starting by falling 
down. 

Triggering is effected by a positive slope of the AC line signal. 

Triggering is effected by a negative slope of the AC line signal. 

This knob specifies the triggering threshold level and consequently adjusts 
the starting point of the waveform display. The fully counterclockwise 
position (click position) is for LEVEL AUTO, where the trigger level can be 
automatically adjusted to an optimal level. 

This LED lights up to indicate that the sweep is being triggered. . 
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@ Trigger mode 
switches 

AUTO 

NORM 

SINGLE 

RESET 

(g) READY 
@) HOLDOFF 

EXT 



These three switches select a Trigger Mode. These switches are linked each 
other. The SINGLE RESET switch also works as a reset switch when the 
Trigger Mode is Single. 

When no trigger signal is applied or the trigger frequency is lower than 50Hz, 
the sweep runs freely — this mode is referred to also as “free-running” state. 

The sweep runs only when a trigger signal is applied. Without any trigger 
signal, no sweep runs and no trace appears on the CRT screen. This mode 
is used primarily for viewing of repetitive signals of lower than 50Hz. 

This switch selects the Single Trigger mode, it also acts as a reset switch. As 
you press this switch, the trigger circuit becomes the READY (standby) 
state. Then, at the instant of triggering, the trace will run only once. If you 
use the Alternate mode at the dual trace operation, the trace of CHI and CH2 
will run alternately each time a trigger condition is met. 

As you press the SINGLE RESET switch after the sweep is over, the trigger 
circuit will be reset to the READY state and the READY LED will light up. 
The LED goes out when the sweep starts running. 

This LED lights up to indicate that the Trigger Mode is set to the Single and 
the trigger circuit has become ready to start. It goes out when the sweep has 
started. 

This knob adjusts the Holdoff time — between the end of the current sweep 

and beginning of the next sweep — which holds trigger circuit inactive. The 
Holdoff time is the shortest when the knob is placed in the full 
counterclockwise position (click position). The Holdoff function is espe- 
cially convenient for viewing complex waveforms (such as digital pulse 
signals) which cannot be stably triggered with the Trigger Level adjustment 
alone. 

This input BNC terminal accepts an external trigger signal. It also works as 
an input terminal for the External Intensity Modulation, when the Trigger 
SOURCE switch is placed at VERT, CHI or CH2. 
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5.4 Horizontal Axis (Timebase) 




Figure 5-4. Horizontal Axis 



@ TIME/DIV This knob selects a horizontal sweep speed (timebase). The selectable 
(outer knob) timebase range depends on the models as follows: 



Table 5-1. Available timebase ranges 



COR5501U: 
Storage Mode 
Real Mode 


20ns/DIV - 5s/DIV, 26 way settings 
20ns/DIV - 0.5s/DIV, 23 way settings 


COR5500U 


20ns/DIV - 0.5s/DIV, 23 way settings 


COR5561U 
Storage Mode 
Real Mode 


50ns/DIV - 5s/DIV, 25 way settings 
50ns/DIV - 0.5s/DIV, 22 way settings 


COR5560U 


50ns/DIV - 0.5s/DIV, 22 way settings 



The sweep speed becomes faster as you turn the knob clockwise. Although 
you may turn the knob clockwise or counterclockwise endlessly, the 
timebase will not change any further after reaching 20ns/DIV (50ns/DIV for 
COR5561U and COR5560U) or 0.5s/DIV (5s/DIV in Storage Mode). Then, 
the following message will appear for about two seconds on the CRT screen 
to alert you that the timebase is at a selectable limit. 

LIMIT 

@ VARIABLE This knob is used for vernier control of the timebase. The fully clockwise 

(inner knob) position is the CAL’D (calibrated) position. By turning the knob 

counterclockwise from its CAL’D position, you can finely adjust the sweep 
speed down to 1/2.5 of the calibrated value. 

When the knob is not placed at the CAL’D position, the scale factor 
displayed on the CRT readout is preceded by a symbol “>” as shown in the 
following example: 

Cl O.IV C2 O.IV A> 0.1ms 
This knob is enabled only in Real Mode. 
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@ COARSE This knob is used for the coarse horizontal positioning of the trace. You can 

move the trace horizontally with this knob over ±6DIV, based on the posi- 
^ ^ tion where the beginning of the trace is placed at the left end on the graticule. 

FINE This knob is used for the fine horizontal positioning of the trace. You can 

move the trace horizontally with this knob over ±6DIV, when it is magni- 
fled at X 10 Magnification. Thus, this knob is used primarily for vernier 
horizontal positioning in Magnified Sweep mode. 

@ HORIZ MODE These switches can select the X- Y mode and the Alternate Magnified Sweep 
mode. 



X-Y This switch enables the X-Y mode, which assigns X-axis to CHI and Y-axis 
to CH2. This switch is available only in the Real Mode. 

ALT This switch enables the Alternate Magnified Sweep mode. When the MAG 
switch is placed at x 5 or more, you can select the Alternate Magnified Sweep 
mode in which the main sweep and the magnified sweep run alternately. 
This switch is available only in the Real Mode. 

@1 MAG Switch This switch selects a sweep magnification factor for x 1 , x 5, x 10, or x 50. 

The trace can be magnified horizontally with the center of the graticule as 
the center of magnification. When the magnification factor is x 5 or more, 
the magnification factor and the magnification timebase will be displayed 
rightward the original timebase readout. 
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Figure 5-5. Magnification 

Magnification factor x 50 is available only when you use the Real Mode and 
the timebase is within 0.5/is/DIV through 0.5s/DIV. If you set the MAG 
switch to X 50 is in the Storage Mode or without timebase range above, the 
following message will appear on the CRT screen for about two seconds. 

INVALID 

Further, the following message will appear near the readout of magnified 
timebase to indicate that the timebase is not calibrated. 

UNCAL 
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Figure 5-6. UNCAL Message in x50 MAG 
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5.5 Readout 
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Figure 5-7. Readout 



@) CMNT/CUR 



(g) MODE 



(CURSOR 

knob) 



This switch selects the Comment Mode or the Cursor Mode. Each time as 
you press this switch, the mode changes in the sequence of CMNTl — > 
CMNT2 — » “off,” however no message appears for off. Messages CMNTl 
and CMNT2 mean that the corresponding comment texts are selected. If you 
select off, this switch works for Cursor Mode. 

In the Cormnent Mode, this switch selects a function of the jn. knob for 
comment entry. Each time as you press this switch, the mode changes in the 
sequence of <> SEL -4 SPC -> ERS off, however no message appears 

for “off.” 

In the Cursor Mode, this switch selects a measuring mode of the cursor 
function. In Real Mode, each time as you press this switch, the measuring 
mode of cursor changes in the sequence of d V — > 4 V (DI V) — > 4 T AT 

(DIV) — > 1/ d T — > off. In the storage mode, it changes in the sequence of 4 V 
AY (DIV) -4 dT -» 4T (DIV) -4 1/AT WINDOW (in paused state 
only) -4 off. No message appears for “off.” 

In the Comment Mode, the CURSOR knob allows you to select a comment 
text character and to specify its entry position. When in the Cursor Mode, 
this knob allows you to select CURSORl, CURS0R2 or TRACKING, and 
to move the cursors. 
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5.5.1 Comments 

@ CMNT/CUR This switch selects a comment number to be displayed. Each time as you 

press this switch, the comment number changes in the sequence of CMNTl 
CMNT2 ^ off. 

(|i) MODE When a comment text is displayed on the CRT screen, this switch specifies 

what you do in the Comment Mode. Each time as you press this switch, the 
mode changes in the sequence of <> — > SEL — > SPC — > ERS off and a 
message with these symbols or characters appears rightward CMNTl or 
CMNT2 message. No message appears if you select off, and it means that 
a comment text is displayed on the CRT screen. 

The MODE switch is also used to select a mode of Cursor. 

< > This symbol denotes the mode which allows you to move the marker. You 

may use this mode to select a position where you want to enter or modify a 
character. As you select this mode, a marker will appear in the comment 
display area. The marker is a blinking prompt, which has one-character size. 
You can move it within the comment display area by turning the jn. knob. 

SEL This symbol denotes the character select mode. As you select this mode, a 
marker appears in the comment display area. 

As you turn the jic knob, the marker and a character will appear alternately 
at the maker position. As you turn the jic knob further, another character 
will appear. Repeat this until you find a character you want to enter. 

When you have found the characteryou want, press the jn. knob. The marker 
will move to the next column and will blink there. You can skip entry by 
simply pressing the jic knob without turning. Then, the existing comment 
character will not be altered. 

By repeating the above procedure, you can enter other characters you need. 

SPC This symbol denotes the space entry mode. Use it when you want to 
overwrite a blank character. 

As you select this mode, a marker will appear in the comment display area. 
The marker is a blinking prompt, which has one-character size. 

You can move the marker within the comment display area by turning 
the knob. As you press the ^ knob, a blank character is overwritten in 
this position and the marker moves to the next column. If you want to enter 
blank characters continuously, press the jn. knob many times. 

ERS This symbol denotes the comment erasing mode. This mode allows you to 
delete the entire comment text at once. 

Select the ERS by the MODE switch. Then, press the jn. knob. All the 
comment characters will be deleted and, the contents of comment memory 
will be lost. 
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5.5.2 Cursors 

This switch specifies the measurement mode of Cursor functions. Each time 
as you press this switch in Real Mode, the measuring mode changes in the 
sequence of AV (DIV) AT ^ AT (DIV) 1/^T off. In 

Storage Mode, it changes in the sequence of ^ V — » ^ V (DIV) —^AT—^ AT 
(DIV) ^ 1/^ T ^ WINDOW (in paused state) -> off. For the WINDOW 
function, refer to Section 4.2.9 “Waveform Magnification/Window.” 

This switch also serves the selecting function for the Comment Mode. If you 
want to change it to the Cursor Mode from the Comment Mode, press 
the jic switch once. If the Comment Entry function is active, change it to 
the Comment Display function at first by the MODE switch and, then press 
the jic switch. 

^V This mode measures a signal voltage. As you select this mode, two 

horizontal cursors, namely CURSOR 1 (a broken line) and CURSOR2 (a 
dotted line), will appear and the voltage between two cursors will be 
displayed on the readout. In the dual trace operation, the voltages of both 
channel signals can be displayed simultaneously. 
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Figure 5-8. Measured Voltage Data displayed on readout 

If the vertical VAR knob is not in the CAL’D position (fully clockwise 
position), a question mark (?) appears instead of the measured voltage data. 
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Figure 5-9. “?” for VAR knob in UNCAL 



When you select Addition mode by the VERT MODE, the measured data 
appears on the position of CHI, in the unit of DIV. 
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Figure 5-10. Measured Data in Addition Mode 
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Ay (DrV) This mode measures the amplitude of waveform vertically. As you select 
this mode, two horizontal cursors will appear similarly to the AW meas- 
lU’ement and the value between the two cursors will be displayed on the 
readout, but in the unit of DIV. When you use the dual trace operation, the 
measured data will appear on the position of CHI. 
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Figure 5-11. Measured Data in d V(DIV) Mode 

Even if the vertical VAR knob is not in the CAL’D position, the displaying 
in the DIV unit is immutable. 



1 

ox- ■ ■ - 
^ V 


Cl 


JRSC 


7yT " 




: 


— 


— 


— 




5. 0 
C 1 > 


3D I j 

3. H 


r 

r c 2 


0. 


1 V - 


A 0, 


1 m ! 


> 







Figure 5-12. Measured Data when VAR knob is not CAL’D 

When the Addition Mode is selected by the VERT MODE, the measured 
data appears in the position of CHI in the unit of DIV. 
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Figure 5-13. Measured Data in Addition Mode 
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A'T This mode measures a time interval. As you select this mode, two vertical 

cursors (a broken line and a dotted line) will appear and the time span 
between the two cursors will be digitally displayed on the readout. 
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Figure 5-14. Measured Time Interval Data displayed on readout 

If the VAR knob of the horizontal axis is not in the CAL’D position (fully 
clockwise position), a question mark (?) appears instead of the time interval 
data. 
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Figure 5-15. “?” for VAR knob in UNCAL 

When the sweep magnification factor is x5 or more, the timebase is calcu- 
lated taking the magnification factor into account. It is similar to the 
operation of the Alternate Magnified Sweep mode. 
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Figure 5-16. AT Measurement with MAG 

If you set the MAG switch to x 50 in Storage Mode or timebase without 
O.SfJs/DTV through 0.5s/DIV, a question mark (?) will appear in the 
measurement data display position. 
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Figure 5-17. “?” for invalid Measurement Data 
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^ T (DFV) This mode measures a horizontal span in the unit of DIV . As you select this 
mode, two vertical cursors will appear similarly to the A T noeasurement and 
the value between the two cursors will be displayed on the readout. 
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Figure 5-18. Measured Data in idT(DIV) Mode 
Similarly, the measured value is also displayed in the unit of DIV when: 

• The VAR knob is not in the CAL’D position, 

• Sweep magnification factor is x50 on a timebase without the range 
0.5/rs/DrV through 0.5s/DIV, or 

• In the Storage Mode. 
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Figme 5-19. Data Displayed when VAR knob is UNCAL 

l/^T This mode measures a frequency of waveform, by determining the time 
interval of the signal and calculating its reciprocal. As you select this mode, 
two vertical cursors (a broken line and a dotted line) will appear and the 
frequency — the reciprocal of the time interval — will be calculated and 
displayed on the readout. 



10> ♦ > < 
1 
















“1 






r Cl 


JRSC 


>R 1 


: 


: 






- 






C 1 


D. n 


r c 5 


0. 


1 V J 


: 1 . 

A 0, 


2 5kl 
1 m 1 


1 z 


I 





Figure 5-20. Measured Frequency displayed on readout 

If the horizontal VAR knob is not in the CAL’D position (fully clockwise 
position), a question mark (?) appears instead of the frequency data. 
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Figure 5-21. “7” for VAR knob in UNCAL 

When the sweep magnification factor is x5 or more, the frequency is cal- 
culated taking the magnification factor into account. It is similar to the 
operation of the Alternate Magnified Sweep mode. 
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Figure 5-22. /ITMeasurcment with MAG 

If you set the MAG switch to x50 in Storage Mode or timebase without range 
0.5/is/DIV through 0.5s/DIV, a question mark (?) will appear in the data 
display position. 
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Figure 5-23. “?” for Invalid Measurement Data 



(CURSOR 

knob) 



In the Cursor Mode, you can adjust the position of the two cursor lines 
separately or simultaneously. As you select one of the above measuring 
modes, two cursors (a broken line and a dotted line) appear on the CRT 
screen, and the measuring mode and the control function of the jn. knob are 
displayed on the readout. 























101 1 «•»- 
1 

ox- - - - 
U V 


^ Cl 


JRSC 


7r 1 


— 


: 


— 


— 


— 


— 


5 

C 1 


D Om^ 

[). n 


r 

f C 2 


5 0 0 
0. 


m V : 
1 V - 


A 0 


1 m ! 


> 







Figure 5-24. Measuring Mode and jic Knob Function Displayed on 
Readout 

Each time as you press the jn. knob, the function changes in the sequence 
of CURSORl CURSOR2 TRACKING. 

CURSORl Moves the broken line cursor. 

CURSOR2 Moves the dotted line cursor. 

TRACKING Moves the two cursors simultaneously, keeping the distance 
between them constant. 

Although you may turn the knob clockwise or counterclockwise endlessly, 
the cursor will stop at the corresponding end position (top, bottom, right, or 
left) of the graticule and will not move any further. If in the TRACKING 
mode, the cursors will stop moving when either one of them has reached the 
end position, maintaining the distance between them constant. In these 
cases, the following message will appear for about 2 seconds on the screen. 

LIMIT 
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5.6 Display for Probes 

If you press the CMNT/CUR switch and the MODE switch simultaneously, the vertical scale 
factor is changed to xlO scale factor, which is suitable for using a 10:1 probe. 
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Figure 5-25. Scale Factor Messages for 10:1 Probes 

{NOTE^ The “PxlO” messages are invisible when you use the cursors for vertical 
axis measurements. 

5.7 Others 
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Figure 5-26. Calibrator 

@ _L (GND) This banana jack terminal is used for measuring grounding. You may use 

this terminal for the ground terminal of the circuit or instrument whose 
signals are to be measured. 

(NOTE) Do not use this terminal for the softy grounding. It is only for the 
measuring grounding. 

@) CAL This terminal provides a positive square waveform calibration signal of 

voltage 0.5Vp-p, frequency IkHz. Typically, this signal is used for phase 
compensation adjustment of the probes. Although this signal may be used 
for qualitative check of performance for vertical or horizontal axis, it cannot 
be used for quantitative calibration of these circuits. 
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5.8 Rear Panel 




Figure 5-27. The Rear Panel 

@ TRACE This control rotates the baseline trace so that it becomes in parallel with the 

ROTATE horizontal lines of the graticule. As you turn the control clockwise (as 

viewed from the front panel), the trace on the CRT also rotates clockwise. 

@ CHI SIGNAL 
OUT 

This terminal delivers an output signal which represents the CHI input 
signal. The output signal voltage is corresponding to approximately 
50 mV/DIV, and it becomes approximately 25 mV/DIV when a 50ohm load 
is connected to the terminal. For a typical example of use, the output signal 
may be fed to a standard frequency counter for the frequency calibration. 

(g) AC LINE The AC input power connector. This connector also serves as a fuse holder. 

(g Option Slot This slot is used for an optional GPIB Interface Unit (IFOl-COR) which is 

available for the COR5501U and COR5561U. If the IFOl-COR is attached 
on the oscilloscope, the waveform data and readout data can be sent to a 
GPIB plotter by using HP-GL commands. 

For further details of the IFOl-COR, refer to its operation manual. 

(g Screw holes These holes are used for screws to mount an Interface Unit. 

@1 Fan The air exhaust holes for the fan for forced air cooling. Provide an ample 

space behind the rear panel so that the exhaust air flow is not impeded or 
blocked. 

@ Cable take-up This take-up is used to take up the AC power cable when the oscilloscope is 
not in use. 
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5.9 Storage 

This section describes basic functions and operation methods of the switches, knobs, readout, 
and other items which are used in Storage Mode operation for the COR5501U and COR5561U 
oscilloscope. 
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Figure 5-28. Storage Controls 

@ STRG/REAL This switch selects the Storage Mode or the Real Mode. Ifitisbeingpressed, 

the operation is the Storage Mode. 

@ MENU This switch invokes the Storage Menu. It lists the modes which are available 

for the storage operation and the statuses (ON or OFF) which are selectable 
for respective modes. A marker will appear rightward the status colunrn, 
prompting you to select a state. 
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Figure 5-29. The Storage Menu 
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ROLL 

RPT 

INTRPL 

VIEWT 

PLOT 

@ STATUS 



The Roll mode, such that the waveform scrolls leftward on the CRT screen, 
is enabled. The newest data comes from the right end and the oldest data g^s 
away from the left. This mode is suitable for viewing slowly changing 
signals or slowly repetitive signals in the form of continuous traces. 

The Repetitive mode (Equivalent Sampling mode) enables the sampling of 
repetitive signals that contain the frequencies higher than the maximum 
effective storage frequency. 

When the acquisition of waveform data is being interrupted with the Pause 
function, the displayed waveform may be magnified horizontally. As the 
magnitication factor becomes larger, the displayed waveform becomes less 
faithful to the original waveform. The Interpolation Mode provides a more 
faithful waveform by calculation. Two types of Interpolation are selectable, 
namely, the Linear Interpolation and the Curve Interpolation. 

The View Time inserts a waiting time (approximately one second) between 
the refreshing of the waveform and the displaying of the waveform. It can 
freeze the waveform display temporarily. 

The waveform data and readout data of the oscilloscope can be sent to a 
Qp jg plotter by using HP-GL commands. This menu item is used for setting 
a printing size and location for the pictures on the plotter. 

To send the screen data to a GPIB plotter, an optional GPIB Interface Unit 
(IFOl-COR) must be attached. 

Each time as you press the MENU switch, the marker moves down. If you 
press the MENU switch when the marker is in the PLOT row, Ae Storage 
Menu will go out. It appears again as you press the MENU switch again. 

This switch enables or disables each menu item. Each time as you press this 
switch, the status of the menu item will change as follows: 

ROLL : ON<^OFF 

PRT : ON<->OFF 

VIEW : ON<->OFF 

INTRPL: LIN<^CRV 

PLOT : N-^S1->S2-^S3->S4->CTR->0FF 

To set each mode status, proceed as follows: 

• Press the MENU switch to invoke the Storage Menu. 

• Move the marker to the row of the item which you want to enable or 
disable. 

• Select a status you need, by the STATUS switch. 

The timebase ranges available when in the Roll or Repetitive mode are 
restricted as follows: 

ROLL : 0.2s/DIV through 5s/DIV 

RPT : 20ns/DIV (50 ns/DIV for COR5561U) through 10/is/DIV 
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@ TRIGPT 
MAGPT 



@ LOAD 



@ SAVE PLOT 



@ PAUSE 



If you select a timebase outside the above range, the corresponding mode 
will automatically turned off even if the “ON” state has been selected. 
Depending on the state of operation, the status indications of Storage Mode 
show as Table 5-2. 



Table 5-2. Storage Mode Indications 





ON 


OFF 




ROLL 


ROLL 


NORM 


“NORM” is indicated constantly 
if the timebase is set to invalid 
range for the Roll or Repetitive 
mode. 


RPT. 


RPT 


NORM 



This switch selects a trigger point when in the Pretrigger Mode for viewing 
a waveform which precedes the trigger point. It also selects a position for 
the MAG point (sweep magnification point) when you use the Paused 
Magnification function. Each time as you press this switch, the point will 
change in the sequence of TPO (MPO) — ^ TPl (MPl) —> TP5 (MP5) and 

TP9 (MP9). 

This switch selects the Saving Memory units. COR5500U series has two 
Saveing Memory units, namely, MEMl and MEM2. Each time as you press 
this switch, it will select them in the sequence of MEMl — > MEM2 — > 
MEM12 ->off. When MEMl orMEM2 is selected, the existing waveform 
in the memory unit 1 or 2 is displayed respectively. When MEM 12 is 
selected, the both existing waveforms are displayed simultaneously. 

If you press this switch when the PAUSE switch has been pressed and the 
displayed waveform is fi"ozen, the frozen waveform will stored onto the 
Saving Memory. If you press this switch from the PLOT on the Storage 
Menu, the CRT screen data will be sent to the GPIB plotter. 

This switch is used to pause the acquisition of the input signal data. At the 
instant you have pressed this switch, the existing waveform will be frozen 
and kept in this state. Then, the following message will appear at the left 
center of the CRT screen. 

PAUSE 

To release the paused state, press this switch again. 

In the paused state, the frozen waveform data can be stored onto the Saving 
Memory and the displayed waveform can be magnified. However, the 
number of switches will be disabled in the paused state. 
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Chapter 6. MAINTENANCE 



6.1 Backup Battery 

Several memories of the oscilloscope are backed up with a battery so that the data of certain 
items shall not be destroyed even if the power switch is turned off. 

The data items protected with the backup battery are as follows: 

Vertical Deflection Factor 
Timebase 

Cursor position and cursor-measured data 

Comments 

Storage Menu 

Waveform data stored in Saving Memories 
The life expectancy of the backup battery: 

Three years from shipment of the oscilloscope by the manufacturer 

Replacing the backup battery: 

When turning the power on, if the contents of the backup data differ from the 
contents before turning off or, if the following message appears on the CRT screen, 
you should replace the battery. 

BACK UP BATTERY EMPTY? 

For replacement of backup battery, please order your Kikusui agent. 

The message will disappear as you operate one of the following switches: 

VOLTS/DIV, TIME/DIV, CMNT/CUR, MODE, ^ , MENU, STATUS, TRIG 
PT, LOAD, SAVE/PLOT, and PAUSE. 

Normally, even if the above message has appeared, other functions of the 
oscilloscope will not be adversely affected and you may use the oscilloscope if you 
want to. 
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6.2 CRT and Filter 

When the surfaces of the CRT screen and filterhave become dusty or dirty, clean them by using 
a soft dry cloth. The filter can be detached as shown in Figure 6-1. 




Figure 6-1. Detaching the CRT Filter 

(^Caution^ Never use benzine, thinner or other volatile chemical detergents on the 
oscilloscope. In the worst cases, the filter, panels or knobs might be 
deformed or the paint finish of the top and bottom panel might be impaired. 
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Chapter 7. SPECIFiCaHONS 



O Vertical Axes 



Item 


Speciflcation 


Remarks 


CH1CH2 






Deflection factor 


ImV/DIV-SV/DIV 


1-2-5 sequence, 12 way 
setups 


Deflection factor 
accuracy 


5mV/DIV - 5V/DIV : ±3% 
lmV/DIV.2inV/DIV : ±5% 


15to35*C(59Tto95*F); 
IkHz, 4 - 5DFV refiaence; 
in Real Mode 


Variable ctxitrol 


Attenuates down to 1/2.S or less from the sensitivity 
selected by VOLTS/DIV switch. 




Fieqaency bandwidth 


COR5500U,COR5501U 

DC-100MHz,-3dB 

DC - 20MHz, -3dB (ImV/DIV. 2mV/DIV) 

AC coupling lower limit frequency: lOHz 

1 


15to35*C(59*Fto95*F); 
50kHz, 8DfV reference in 
Real Mode. 


COR5560U, COR5561U 
DC-60MHz,-3dB 

DC - 20MHz, -3dB (ImV/DIV, 2mV/DIV) 
AC coupling lown limit frequoicy: lOHz 


15 to 35‘C(59*Fto95*F); 
50kHz, 8DIV reforence in 
Real Mode. 


Rise time 


COR5500U, COR5501U 
3.5ns or faster 

17.5ns or faster (ImV/DIV, 2mV/DIV) 


15to35*C(59*Fto95*F); 
5DIV refoence; in Real Mode 


COR5560U, COR5561U 
5.8ns or faster 

17.5ns or fasto* (ImV/DIV, 2mV/DIV) 


15to35*C(59*Fto95*F); 
5DIV referoice; in Real Mode 


Square waveform 
characteristics 


5mV/DfV - 0 JV/DFV ranges 
Overshoot : 3% or less 
Ringing : 3 % or less 
Aberration : 5% (O' less 

Lower frequency distortion (sag) of lOOHz - lOCMlz: 
2% or less 

Pulse wave poformance in Addition mode: 

Above values plus 3% 


15 to 35*C; 5DFV reference; 
in Real Mode 
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SPECIFICATIONS 



Item 


Speciflcadmi 


Remarks 


Input impedance 


IMQ ±2%, 21pF ±2pF 




Maximum allowable 
input voltage 


400V peak (DC + AC peak) 


AC: 1 kHz or bellow 


Input coupling 


AC, GND. DC 




Channel section 


CHI, ADD (CHI ±CH2), CH2, CH2 INV, DUAL 
(CHOP. ALT) 


In Real Mode 


Time difference among 
two channels 


±500ps or less 


Except ImV/DIV and 
2mV/DIV ranges 


Crosstalk between two 
channels 


100; 1 OT less at 20 MHz at the same deflection factor 




Common mode 
rejection ratio 
(CMRR) 


20:1 or less at 20MHz, for common mode signals of 6 
DIV or less 




Signal delay time 


30 ns or more 




Chopping frequency 


500kHz ±20% 

. 


At Chopping mode in the 
dual trace and Readout off 


CHI signal output 


DC offset 

Open-ferminated : 50mV or less 
SOO-terminated : 25mV or less 
Output voltage 

Open-terminated : Approx. 50mV/DIV 
SOQ-terminated : Approx. 25mV/DIV 
Frequency bandwidth 

COR5500U, COR5501U:DC - lOOMHz, 

(-3dB) 

COR5560U, COR5561U:DC - 60MHz, 

(-3dB) 

Output impedance: Approx. 50fi 
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SPECIFiCATIONS 



o Trigger 



Item 


Specification 


Remarks 


Trigger sources 


CHI, CH2, EXT, VERT. 

If the VERT is selected, the input channel selected by VERT 
MODE is used for the trigger source. In Additional mode or 
Chopping mode of dual trace, CHI signal is used for the 
trigger source. 


The VERT is enabled when in 
Alternate sweep, in Single 
Trigger or not in LEVEL AUTO. 


Trigger couplings 


AC. HF. DC. TV CTV.V. TV.H). 

Switching between TV.V and TV.H is linked to timebase 
selection. 

COR5500U. COR5501U 

TV.V: O.lms/DIV - OJs/DIV (5s/DIV) 

TV.H: 20ns/DIV - SOns/DIV 
COR5560U. COR5561U 

TV.V: O.lms/DIV - 0.5s/DIV (5s/DIV) 

TV.H: 5Qns/DIV - SOns/DIV 


Is/DFV - 5s/DIV are available 
only for the Storage Mode. 


Polarity 


+, -, +UNE, -LINE 


When +LINE or-UNE is 
selected, the AC line signal is 
automatically selected for the 
trigger source. 


Sensitivity 

I 


COR5500U. COR5501U 

DC-lOMHz : 0.4DIV (0.2V) 

DC-lOOMHz : 1.5DIV (0.75V) 

TV.V.TV.H : 1.5DIV (1.5V) 

AC : Frequencies lower than lOHz are 

attenuated. 

HF : Frequencies higher than 50kHz are 

attenuated. 


The figures enclosed in the 
parentheses are EXT trigger 
input sensitivities. 
Specification for TV.V and 
TV.H arc applicable to NTSC 
field color bar signals. 


COR5560U. COR5561U 

DC - lOMHz : 0.4DIV (0.2V) 

DC-60MHZ : 1.5DFV (0.75V) 

TV.V.TV.H : 1.5DIV(1.5V) 

AC : Frequencies lower than lOHz are 

attenuated. 

HF : Frequencies higher than 50kHz are 

attenuated. 


I The figures enclosed in the 
parentheses are EXT trigger 
input sensitivities. 
Specification for TV.V and 
TV.H are applicable to NTSC 
field color bar signals. 


LEVEL AUTD 


When in the LEVEL AUTO, add 0.5DIV (0.25V) to the above 
values. 


For a sine wave, the LEVEL 
AUTO is attained when the 
LEVEL knob is turned fully 
counterclockwise. 


Trigger modes 


AUTO: When no trigger signal is applied, the sweep runs 

automatically (free run). 

NORM: When no trigger signal is applied, no sweep runs 

(the sweep remains in the ready state). 

SINGLE: When the trigger signal is applied, the sweep runs 

only once. It is reset to Ready state with the 
RESET switch. The READY LED lights up when 
in the Ready state or when the sweep is running. 


In Real Mode. 


EXT trigger input 


The EXT Z-axis input terminal also works as EXT trigger 
input terminal. 




Input impedance 


i IMfl ±10%. 21pF ±2pF 




Maxinlum allowable 
input voltage 


1 lOOVpeak (DC + ACpeak) 


AC: IkHz or below 

i 
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O Horizontal Axis (Timebase) 



SPEC!? 



Item 


Specification 


Remarks 


Sweq) ^peed (timebase) 


COR5501U 

Real : 20ns/DIV - 0.5s/DIV 
Storage : 20ns/DIV - 5s/DIV 


1-2-5 sequence 
23 way setiqis 
26 way setups 




COR5500U: 20ns/DIV - 0.5s/DIV 


1-2-5 sequence 23 ways 




COR5561U 

Real : 50ns/DIV - 0.5s/DIV 

Storage : 50ns/DIV - 5s/DIV 


1-2-5 sequence 
22 way setiqps 
25 way setups 


COR5560U: 50ns/DIV - 0.5s/DIV 


1-2-5 sequence 22 ways 


Timebase accuracy 


±3% 


15to35*C(59*Fto95*F) 
Accuracy of timebase for 
8DIV sweq) in center of 
screen 


Variable control of 
timebase 


Slows the timebase down to 1/2.S of the nominal 
timebase. 


In Real Mode 


— - 

Variable Holdoff 


Provided 


In Real Mode 


Sweq) magnification 


5, 10, or 50 times 
COR5500U, COR5501U 

Maximum timebase: 2ns/DIV 
COR5560U, COR5561U 

Maximum timebase: 5ns/DIV 


x50 is for 0.5ns^rV to 
0.5s/DIV only. 

Cent^of magnification: 
CentCTofCRT screen 


1 

1 Sweq) magnification 
accuracy 


x5. xlO: ±4% 
|x50: ±6% 

i 

i 

i 


15 to 35*C (59T to 95’F) 
Accuracy of timebase in the 
central 8DIV of graticule, 
except 10% ptxtions from 
both ends of sweep. 


; Sweq> modes 


1 Main sweep (original sweep), Altarnate Magnified sweep, 
j Magnified sweq) 

1 


Alternate Magnified sweq) 
mode: Main sweep and 
magnified sweep alternately. 


1 Trace separation 

1 

j 


±4DIV or more of separation distance among two traces 


When in Altarnate Magnified 
sweep mode, the magnifled 
trace can be vertically moved 
apart from the main trace. 


1 X-Y mode 


X-axis: CHI 
Y-axis: CH2 


In Real Mode 


)- — 

1 Deflection factors 


Identical with those of CHI or CH2. 




Deflecdai factor 
accuracies 


X-axis: ±4% (5mV/DIV - 5 V/DIV) 
±6% (ImV/DIV - 2m V/DIV) 
Y-axis: The same as CH2. 


15to35*C(59*Fto95*F) 
With referetKe to a standard 
signal of IkHz, 5 DIV signal. 


Frequency bandwidth 


DC-2MHz(-3dB) 

; Y-axis: The same as CH2. 




i X-Y phase shift 


DC - l(X)kHz: Within 3 degrees 
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SPECIFICATIONS 



O CRT Readout 



Item 



Specification 



Renuuks 



Setting display 



(to be continued) 



Readout Display Positions 



12345678901234567890123456789012 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 






♦C* D 

*:|:*:|:!|:**G*****=t:* 

*10*P** 

:|::tc:|:5*** :*:**6**5|: ***7:|:** *:|::|:8*!|:* 

*** 1 *** *** 2 *** *** 3 *** **!|: 4 *** 



Common to both Real Mode and Storage Mode 



1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 



10 . 

11 . 

12 . 

13. 



CHI SCALE FACTOR 
CH2 SCALE FACTOR 
MAIN SWEEP SCALE FACTOR 
MAG SWEEP SCALE FACTOR or UNCAL 
CHI PROBE IDENTIFY (PxlO) or CHI 
CURSOR DATA 

CH2 PROBE IDENTIFY (PxlO)orCH2 
CURSOR DATA 
TIME CURSOR DATA 
HORIZONTAL MAGNIFY 
x5, xlO, x50 

CURSOR KNOB FUNCTION 
CURSOR 1, CURSOR2, TRACKING 
MESSAGE 
LIMIT, INVALID 
COMMENT NUMBER 
CMNTl, CMNT2 
COMMENT AREA 
COMMENT AREA 

A - Z, a - z, 0 - 9, /. <, >, %, p., *, 

A, _ (SPACE) 



Displayed for 2 seconds after 
setting. 
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SPECIFICATIONS 



Item 


Specification 


Remarks 


Setting display 
(oontiniietO 

i 


For Storage Mode only 

A. ACQUISITION MODE 

NORM. ROLL, RPT, IPL 

B. TRIG POINT (TP) or MAG POINT (MP) 

TPO, TPl, TPS. TP9 or MPO, MPl, MP5, MP9 

C. reserved 

D. VIEW TIME 

E. INTERPOLATE 

LIN.CRV 

F. SAVE MEMORY 1 SCALE FACTOR 

G. SAVE MEMORY 2 SCALE FACTOR 

H. STORAGE MENU 

ROLL ON/OFF 

I. STORAGE MENU 

RPT ON/OFF 

J. reserved 

K. STORAGE MENU 

INTRPLLIN/CRV 

L. STORAGE MENU 

VIEW TON/OFF 

M. STORAGE MENU 

PLOT N, SI, S2, S3, S4. CTR. OFF 

N. PAUSE 

O. FLOTMODE 

PLOT OUT, PLOT ABORT, PLOT END, 
PLOT ERROR 

P. MESSAGE 

CAUTION 

Q. MESSAGE 

CHANGE GP-IB to TALK ONLY 
CHANGE HORE MAG to XI 
PANEL SETUP differ with READOUT 

R. CURSOR KNOB FUNCTION 

WINDOW 
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SPECiFICATIONS 



Item 


Specification 


Remarks 


AT 


Time interval measuremoit with CURSOR 1 and 
CURSOR2 




Measuring range 


±4.6DIV at the center of CRT screen 




Measuring accuracy 


± (3% of reading + 0.05DIV) 


When MAG is off 


1/AT 


1/AT (fitequency) measurement by determining time 
int«val 




AV 


Voltage measurement with CURSOR 1 and CURSOR2 




Measuring range 


±3.6DIV at the center of CRT screen 




Measuring accuracy 


±(3% of reading + 0.05DIV) 




AT(DIV) 


Horizontal span measurement with CURSOR 1 and 
CURSOR2 




Measuring range 


±4.6DIV at the ceata of CRT screen 




Measuring accuracy 


±(3% of reading + 0.05DIV) 


When MAG is OFF 


AV(DIV) 


Vwtical amplitude measurement with CURSOR 1 and 
CURSOR2 


! 

i 


Measuring range 


±3.6DIV at the center of CRT screen 




Measuring accuracy 


±(3% of reading + 0.05DIV) 
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SPECIFICATIONS 



o storage Mode (COR5501U,COR5561U) 



Item 


Specification 


Remarks 


Vertical resolution 


8 bits (25 points/DIV) 




Horizontal resolution 


12 bits (4(X) points/DIV) 




Sampling rate 


Regular sampling (^ration ; 20S/sec - 20MS/sec 
Repetitive Sampling Mode : 20MS/sec - 2 GS/sec 

(virtually) 




Accuracy of sampling 
rate 


±0.05% (at regular sampling) 




Votical deflecticm 
factor accuracy 


CHI, CH2 

5mV/DIV - 5 V/DIV : ±(3% + ILSB) 
lmV/DIV.2mV/DIV : ±(5% + ILSB) 


15 to 35’C (59*F to 95’F) 
with IkHz, 4 - 5DIV as 
reference 


Frequency bandwidth 


COR5501U 

DC - lOOMHz (-3dB) 

DC - 20MHz (-3dB) (ImV/DIV and 2mV/DlV) 


15to35*C(59*Fto95*F) 
with 50kHz, 8DIV as 
reference 


COR5561U 

DC-60MHz(-3dB) 

DC - 20MHz (-3dB) (ImV/DIV and 2mV/DIV) 


15 to 35*C (59*F to 95*F) 
with 50kHz 8DIV as reCwence 


Effective storage 
frequency 


COR5501U 

5.7MHz : with lOps/DIV or faster, in Single 

Trigger mode, with Curve 
Intopoladon 

lOOMHz, -3dB ; for rqtetitive signal, with timebase 
for Repetitive Mode 




COR5561U 

5.7MHz : with lOpis/DIV or faster, in Single 

Trigger mode, with Curve 
Interpolation 

60MHz, -3dB : for repetitive signal, with timebase 
for Repetitive Mode 




Effective rise time 


COR5501U 

80ns or fester : with lOps/DIV or faster, in Single 
Trigger mode, with Linear 
Interpolation 

3.5ns or fast^ ; for rqietitive signal, with timebase 
for Repetitive Mode 




COR5561U 

80ns or fester : with lOps/DIV or faster, in Single 
Trigger mode, with Linear 
Interpolation 

5.8ns or faster : for rqtetitive signal, with timebase 
for Repetitive Mode 
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SPEGiRCATiONS 



- - 

Item 


Specificaticm 


Remarks 


P^omance for pulse 
signals 


5mV/DIV - 0.5V/DIV range ! 

Overshoot : (3% + ILSB) or less 
Ringing : (3% + ILSB) or less , 

AbOTatkm : (5% + ILSB) or less : 

Lowa frequency distortion (sag) of lOOHz - lOOkHz: 
(2% + ILSB) or less 

In Addition mode: (Each of above value) + 3% 


15to35*C(59*Fto95*F) 
with SDIV as reference 


Timebase range and 
channels 


Simultaneous 2-channel sampling at all timebases 

1 




Repetitive mode 


20nsyDIV - lOps/DIV for CXDR5501U 
(can be turned ON and OFF) 


Random Equivalent 
Sampling, except when in 
Single Trigger mode 




50ns/DIV - lOps/DIV for COR5561U 
(can be turned ON or OFF) 


Random Equivalent 
Sampling, except when in 
Single Trigger mode 


Roll mode 


0.2s/DIV - 5s/DIV (can be turned ON or OFF) 




Paused Magnification 
function 


In Paused state, sweep can be magnified by up to 1000 
times by TIME/DIV knob. 

MP (magnification point): 0, 1, 5, or 9DIV 


The sweq> is magnified to 
right and left with the trigger 
pointasacentaof 
magnification. 


! 

1 Window function 

j 


Paused Magnification portion of the waveform can be 
horizmtally scrolled with the Window function. 


i Available when magnification 
; factor is twice or greater. 


Magnification by 
MAG Switch 


x5, xlO, and x 50 
(xSO is uncalibrated) 

i 


i WheninxSO, "UNCAL" 
appears at screen data position 

Li 


Magnified pcMtion of 
wavef(Hm 


: Cwita of CRT screen 

j 

j _ 


1 


Magnification 

accuracy 


i x5. xlO: ±3% 


i 


Display memory 


4,096 wOTds x2 channels 


I 


Saving memory 


For two waveforms 
4,096 words x2 channels 


Data can be stored onio the 
! Saving Memory when in 
1 Paused state. 


Pretrigger 


Trigger point can be set at 0, 1, 5, or 9DIV position on 
1 CRT screen. 


View Time 


I Approx. 1 sec (can be turned ON or OFF) 
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SPECIFiCATIONS 



O GPIB Interface (Optional Feature for COR5501U and COR5561U) 

(1) Interface Standards 

Based on ANSVffiEE std488 - 1978, and IEC625 

(2) Interface Functions 



Code 


Functions 


SHI 


With all source handshake functions 


AHl 


With aU acceptOT handshake functions 


T5 


With talker functions (basic output, serial poll, talk only, and talker release by listener 
designatim) 


L4 


With listener functions (basic input, and listener release by talker designation) 


SRI 


With all service request functions 


RLO 


Without remote/local changing function 


PPO 


Without parallel polling function 


DCl 


With all device clear functions 


DTO 


Without device trigger function 


CO 


Without control functicHi 


EO 


1 Without talker or listener expansion function 



(3) Formats 

Device commands : ASCII 

Waveform data ; Binary (BYTE, LHWORD, and HLWORD) 



(4) Commands 

(a) Functions On/off for SRQ 

On/off for EOI 

Resetting the Single Trigger operation in Storage Mode. 
Start or end block for waveform data transfer 
Specifying a format for waveform data transfer 

(b) Data items readable Model name 

Setting of VERT MODE 

Settings of VOLT/DIV (deflection factor) 

Setting of HORIZ MODE 

Setting of TIME /DIV (timebase and magnification) 
Settings of TRIGGER 

Settings of Storage Menu or Active Display Mode 
Setting and Measured data of CURSORS 
Contents of COMMENTS 
Waveform data (CHI, CH2, MEMl, and MEM2) 
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SPECIFICATIONS 



O Z-axis 



Item 


Specification 


Remarks 


EXT Z input terminal 


EXT TRIG input terminal is also used in common fix' 
EXT Z input 


The terminal serves as EXT Z 
iiq>ut tenninal when Trigger 
SOURCE switch is placed at 
VERT, CHI, (xCH2, 


Sensitivity and polarity 


Intensity modulation discernible with 3 Vp-p input 
signal. Negative voltage fix brighter trace and positive 
voltage for dimmer trace. 




Frequency bandwidth 


DC-SMHz 




Input resistance 


1 M£2 ±10% 




Maximum allowable 
input voltage 


100 V peak (DC + AC. peak) 


AC: IkHz or below 



O Calibration Signal 



Item 


Specification 


Remarks 


Waveform 


Positive pulse signal 




Frequency 


lkHz±5% 




Duty ratio 


Within 45:55 




Output voltage 


0.5 Vp-p ±2% 




Output impedance 


Approx. 2kQ 





O CRT 



Item 


Specification 


Remarks 


Cathode-ray tube 


6-inch square screen, with white internal graticule. 
Effective screen size: 8 x 10 cm (3.15 x 3.94in.) 




Acceleration voltage 


COR5500U, COR5501U: Approx. 18 kV 
COR5560U, COR5561U: Approx. 12 kV 





O AC Line Power Requirements 



Item 


Specification 


Remarks 


Line voltage 


Rated line voltage range : lOOV - 240V 

Allowable line voltage range: 90V - 250V 




Line fiequency 


Rated line fiequency range : 50Hz - 4(X)Hz 

Allowable line firequency range: 45Hz - 440Hz 




Power consumption 


COR5501U, COR5561U: 62W (90V A) maximum 
COR5500U. COR5560U: SOW (72V A) maximum 
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SPECIFICATIONS 



O Environments 

Item Specification Remarks 

Ambient temperature 

To meet performance + 10 to +40*0 (50T to 104T) 

specifications 

Allowable range 0 to +50O (32T to 122T) 

(in operation) 

When not operating — 40 to +7lO (— 40T to 1 59 F) 

(storage range) 

Humidity 

Allowable range 10 to 30*C (50*F to 86*F) : 95% RH 

(in operation) 31 to 40O (STT to 104T) : 75% RH 

41 to 500 (105T to 122T) : 45% RH 

When not operating 0 to 50O (32T to 122T ) : 95% RH 

Altitude 

Allowable range Up to 4500 meters 

(in operation) When altitude is higher than 1500 meters, the maximum 

operable temperature falls at a rate of 1 0 per 300 meters 

When not operating Up to 1 2,000 meters 

Mechanical vibration Frequency 10 - 55Hz 

Sweep time : 15 minutes 
Amplitude : 0.3 mm 
Acceleration : 1 .8G (55Hz) 

Mechanical shocks 30G, sine half-wave, duration 1 1msec, applied three times 
in each of the positive and negative directions on each of 
the three mutually perpendicular axes (total 1 8 times) 

EMI Based on VDE 087 1 Class B, and FCC Class B 

EMC Complied with the following standards * 1 

European Community Requirements (89/336/EEC) 

EN 55011 

Radiated Emissions Class A 
Conducted Emissions Class A 

EN50082-1 

IEC801-2 Electro-static Discharge 
IEC801 -3 Radiated Susceptibility 
IEC801 -4 Fast Burst Transient 

Safety Complied with the following standards * 1 

European Community Requirements (73/23/EEC) 

*1 : CE markings are put only on the product sold in Europe. 
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SPECIFICATIONS 



O Memory Backup 

Data items backed up : Panel setup data and waveform data 

Backup battery : Lithium battery 

Life expectancy of battery : 3 years (at 25'C) after shipment by oscilloscope manufacturer 
O Dimensions and Weight 

Dimensions (excluding protrusions) : 330Wxl25H x360D (mm) 

12.99 W X 4.92H x 14.17 D (in.) 

(Maximums) : 360 W x 145 H x 420 D (mm) 

14.17 W X 5.71H X 16.54 D (in.) 

Weight COR5501U, COR5561U : Approx. 6.5 kg (14.31bs.) 

COR5500U, COR5560U : Approx. 6 kg (13.21bs.) 




Figure 7-1. Overall Views and Dimensions 
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SPECIFICATIONS 



O Accessories 



O Optional Items 



AC power cable xl (shown in page ii) 

AC power fuse x2 Two fuses (one for replacement spare) are put in the 

holder cap. (99-00-0026) 

Operation manual x 1 (Z 1 -000- 123) 

Probe 

COR5500U, COR5501U: P100-8CE (10:1) x2 

(89-03-0421) 

COR5560U, COR5561U: P060-6CE (10:1/1:1) x2 

(89-03-041 1) 

Protective front cover 

Camera mount 

GPIB Interface (IFOl-COR) 

(available on COR5501U or COR5561U) 

Enhanced magnetic shield cylinder for CRT 
(factory option) 
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Index 



Front and Rear Panels 

AC 5-2, 5-5 

AC LINE 5-17 

add 4-3 

alt 5-8 

ALT/CHOP 5-3 

AUTO 5-6 

CAL terminal 5-16 

CAL’D 5-3, 5-7 

CHI SIGNAL OUT 5-17 

CHIX 5-2 

CH2Y 5-2 

CMNT/CUR 5-9 

COARSE 5-8 

CPLG 5-5 

DC 5-2, 5-5 

DUAL 5-3 

ext 5-4. 5-6 

fine 5-8 

FOCUS 5-1 

GND terminal 5-16 

HF 5-5 

HOLDOFF 5-6 

HOREMODE 5-8 

ILLUM 5-1 

INTEN 5 -1 

INTRPL 5-19 

INV 5-3 

LEVEL 5-5 

I^VELAUTO 4-9, 5-5 

LINE(+,-) 5-5 

load 5-20 

mag 5-8 

MAGPT 5-20 

menu 5 -18 

MODE 5-9 through 5-11 

NORM 5-6 

PAUSE 5-20 



PLOT 5-19 

POSITION 5-3 

POWER 5-1 

PROBE 3-3 

R INTEN— 5-1 

READY 5-6 

reset 4-4 

ROLL 5-19 

RPT 5-19 

SAVE 4-48 

SAVE PLOT 5-20 

SINGLE/RESET 5-6 

SLOPE 5-5 

SOURCE 5-4 

STATUS 5-19 

STRG/REAL 5-18 

TIME/DIV 5-7 

TRACE ROTATE 5-17 

TRACE SEP 5-3 

TRIGPT 5-20 

TRIG’DLED 5-5 

TV 5-5 

VARIABLE, vertical 5-3 

VARIABLE, horizontal 5-7 

VERT 5-4 

VERT MODE 5-3 

VIEWT 5-19 

VOLT/DIV 5-2 

X-Y 5-8 



Alphabetic 



AC 

Input Coupling 4-1 

Line Voltage 2-2,7-11 

Power Cable ii 

Power Fuse 2-2 

Triggo' Coupling 4-6 

Addition Mode 4-3 

Aliasing 4-39 
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Alternate Magnified Sweep 4-12 

Alternate Mode 4-2 

Alternate Trigger Mode 4-2 

Auto Trigger Mode 4-4 

Backiq) Battery 6-1 

CRT 

Control 3-2 

Filter 6-2 

Cable Take-up 5-17 

Channel display 4-1 

Chopping Mode 4-2 

Comment 

Deletion 4-20 

Display 4-17 

Entry 4-17 

MotMcation 4-19 

CursOT 

CURSOR1.CURSOR2 4-22,5-15 

Knob (ait) 4-17,4-22,5-9, 

5-15 

MODE 4-22 

TRACKING 5-15 

AT 4-22,5-13 

4T(DIV) 4-24,5-14 

A\ 4-27,5-11 

4V(DIV) 4-28,5-12 

1/^T 4-26,5-14 

Curve Int^polation 4-40 

DC 

Input Coupling 4-1 

Triggw Coupling 4-7 

Deflection Factor 4-1 

Diagnosis 2-7 

Dual Trace Opoatiai 4-2 

Duty Ratio Measurement 4-24 

Effective Storage Frequency 4-51 

Equivalent Sampling 4-37 

Fan 5 -17 

Frequency Measurement 4-14, 4-26 

Fuse replacement 2-2 

GPIB 4-32,7-10 

Handle/Stand 2-5 

Holdoff 4-10 



Horizontal Axis 

HOREMODE 4-11 

Magnification 4-12,4-46 

Position 4-12 

Timebase 4-11 

Window 4-46 

Initial Setup 3-1 

Input Coupling 4-1 

Intensity Modulation 4-16 

Interpolation 4-40 

Linear Intnpolation 4-40 

Lissajous Figure 4-14 

Magnification 

Alternate 4-12 

Magnification Point 446 

Paused 4-46 

Window 4-46 

Maximum Sampling rate 4-51 

Measurement 

Frequency 4-14,4-26 

Overshoot 4-28 

Phase Diffoence 4-15, 4-25 

Time Interval 4-22 

Voltage 4-27 

Model Types 1-1 

Negative Slope 4-8 

Normal Trigger Mode 44 

Nyquist Frequency 4-39 

Option Slot 5-17 

OvCTshoot Measurement 4-28 

Pause Function 445 

Paused Magnification 4-46 



Perceptual Aliasing 4-39 

Phase Difference Measurement 4- 1 5, 4-25 

Position 



Horizontal 4-12 

Vertical 4-3 

Window Scroll 447 

Positive Slope 4-8 

Post Trigg» 4-44 

Pretrigger 4-44 

Probe 

niase compensation 3-3 

Scale factor 3-5 
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ROM version i 

Random Sampling 4-38 

Readout message 

BACKUP BATTERY 

empty? 6-1 

CMNT1.CMNT2 4-17 

INVALID 4-11,4-31 

LIMIT 5-2, 5-7, 5-15 

MEM1,MEM2,MEM12 4-48 

PAUSE 4-45,5-20 

SEL, SPC, ERS, o 4-18 

UNCAL 4-11,4-31 

astHisk(*) 4-46 

Real Mode 4-1 

Realtime Sampling 4-37 

Rq>etitive Mode 4-36, 4-50 

Rise Time Kfeasuiemrat 4-23 

RoUMode 4-34,4-50 

Sampling Mode 

Equivalent 4-37 

Interpcdadon 4-40 

Random 4-38 

Rqwtitive 4-36 

Sequential 4-37 

Sampling Rate 4-51 

Saving Memory 4-48 

Sequential Sampling 4-37 

Single Sweep 4-50 

Single Trace Operation 4-2 

Single Triggw Mode 4-4, 4-48 

Specifications 7-1 through 7- 

Stand/Handle 2-5 

SUHage Menu 4-32 

INTRPL 4-40 

nX)T 4-32 

roll 4-34 

RPT 4-36 

VIEWT 4-42 

Stmage Mode 4-30 

Subtraction Mode 4-3 

Sweep Mode ALT/CHOP 4-2 

TV signal 4-7 

Time Interval Measurement 4-22 

Timebase 4-11 

Trace Rotation 3-3 



Trig’d Roll Operation 4-43 

Trigger 

Coiqiling 4-6 

Level 4-9 

Mode 4-4 

Point 4-44 

Slope 4-8 

Source 4-5 

Vertical Axis 4-1 

Video Signal 4-7 

View Time 4-22 

Voltage Measurement 4-27 

Voltage Ratio Measurement 4-28 

Waveform 

Magnification 4-11,4-46 

Memory Ciqracity 1-2 

Resolution 1-2 

Window 4-46 

X-Y Operation 4-13 

Z-axis 4-16 
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